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Criteria for the Certification and Re-Certification of the Waste
Isolation Pilot Plant’s Conpliance with the 40 CFR Part 191

Di sposal Regul ations: Certification Decision

ACENCY: Envi ronmental Protection Agency.

ACTI ON: Proposed rule. Opening of public comment period.
SUVMARY: The Environnental Protection Agency (“EPA’) is
proposing to certify that the Departnent of Energy's (" DOE")
Waste Isolation Pilot Plant (“WPP”) wll conply with the

radi oacti ve waste di sposal regulations set forth at 40 CFR Part
191 (Environnental Standards for the Managenent and Di sposal of
Spent Nucl ear Fuel, Hi gh-Level and Transurani c Radi oactive
Waste). EPA is required to evaluate whether the WPP will conply
with EPA's standards for the disposal of radioactive waste by the
W PP Land Wthdrawal Act (“LWA’) of 1992, as anended. EPA's
certification of conpliance, if finalized, would allow the

enpl acenent of radioactive waste in the WPP to begin, provided
that all other applicable health and safety standards have been

met. The proposed certification would allow Los Al anos Nati onal



Laboratory to ship TRU waste from specific waste streans for

di sposal at the WPP. However, the proposed certification is
subject to several conditions, notably that EPA nust approve
site-specific waste characterization neasures and quality
assurance plans before all ow ng other waste generator sites to
ship waste for disposal at the WPP. The Agency proposes to
anmend 40 CFR Part 194 by addi ng an appendi x descri bi ng EPA s
certification, and by adding a definition. Finally, EPAis
proposing its decision, also pursuant to the LWA, that DCE does
not need to acquire existing oil and gas | eases near the WPP in
order to neet the disposal regulations. Today’ s notice marks the
begi nning of a 120-day public coment period on EPA' s proposed
certification decision, and on the other proposed actions

descri bed above.

DATES: Comments on today’ s proposal nust be received by

[Insert date 120 days from publication in the Federal Register

notice]. Public hearings on today’ s proposal will be held in New
Mexi co. A separate announcenent will be published in the Federal
Reqgi ster to provide public hearing information.

ADDRESSES: Comrents shoul d be submtted, in duplicate, to:
Docket No. A-93-02, Air Docket, Room M 1500 (LE-131), U. S

Envi ronnental Protection Agency, 401 M Street, SW, Washi ngton,



DC 20460. See additional docket information in the SUPPLEMENTARY
I NFORMATI ON.

FOR FURTHER | NFORMATI ON CONTACT: Bet sy Forinash or Scott

Monr oe; tel ephone nunber (202) 233-9310; address: Radiation
Protection D vision, Center for the Waste Isolation Pilot Plant,
Mai | Code 6602-J, U.S. Environnental Protection Agency, 401 M
Street SW, Washi ngton, DC 20460. For copies of the Conpliance
Appl i cati on Revi ew Docunents supporting today’ s proposal, contact
Scott Monroe at the above phone nunber and address.

SUPPLEMENTARY | NFORVATI ON
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l. Backgr ound
Congress aut hori zed devel opnent and construction of the

Waste Isolation Pilot Plant (“WPP”) in 1980 “for the express



pur pose of providing a research and devel opnent facility to
denonstrate the safe disposal of radioactive wastes resulting
fromthe defense activities and prograns of the United States.”?
The U. S. Departnment of Energy (“DCE’ or “the Departnent”) is
devel oping the WPP near Carlsbad in southeastern New Mexico as a
potential deep geologic repository for the disposal of defense
transuranic (“TRU’) radioactive waste. TRU waste consi sts of
mat eri al s contai ning al pha-emtting radi o-isotopes, wth half-
lives greater than twenty years and atom c nunbers greater than
92, in concentrations greater than 100 nano-curies per gram of
waste.? Mst TRU waste proposed for disposal at the WPP
consists of itens that have becone contam nated as a result of
activities associated with the producti on of nucl ear weapons,
e.g., rags, equipnent, tools, protective gear, and organic or

i norgani ¢ sludges. Sone TRU waste is m xed with hazardous

chem cals. Sone of the waste proposed for disposal at the WPP
is currently stored on Federal |ands across the United States,

i ncluding locations in Col orado, |daho, New Mexico, Nevada, OChio,

! Department of Energy National Security and Mlitary
Appl i cations of Nucl ear Energy Authorization Act of 1980, Pub. L
96- 164, section 213.

2 W PP Land Wthdrawal Act, Pub. L. 102-579, section
2(18), as anmended by the 1996 WPP LWA Anendnents, Pub. L. 104-
201.



Sout h Carolina, Tennessee, and Washington. Mich of the waste
proposed for disposal at the WPP will be generated in the future
as weapons are disassenbled and additional facilities are
decont am nat ed and deconm ssi oned.

Bef ore di sposal of radioactive waste can begin at the WPP,
the U S. Environnental Protection Agency (“EPA’ or “the Agency”)
must certify that the WPP facility will conply with EPA' s
radi oacti ve waste di sposal regulations.® The purpose of today’s
action is to propose EPA's certification decision.

1. Statutory Authority

EPA' s oversight of the WPP facility is governed by the WPP
Land Wthdrawal Act (“LWA"), passed initially by Congress in 1992
and anended in 1996. The LWA del egates to EPA three main tasks,
to be conpleted sequentially, for reaching a conpliance
certification decision. First, EPA nust finalize general
regul ations which apply to all sites -- except Yucca nountain --
for the disposal of highly radioactive waste.* The regul ati ons,
| ocated at Subparts B and C of 40 CFR Part 191 (*di sposal
regulations”), limt the amount of radioactive material which may

escape froma disposal facility, and protect individuals and

3 W PP LWA, section 8(d).

4 W PP LWA, section 8(b).



ground water resources from dangerous |evels of radioactive
contam nation. The disposal regulations were published in the

Federal Register in 1985 and 1993.°

Second, EPA nust devel op, by rul emaking, criteria to
i npl enment and interpret the generic radioactive waste disposal
regul ations specifically for the WPP. EPA issued these “WPP
Conpliance Criteria,” which are found at 40 CFR Part 194, in
1996.° The criteria describe in detail what information DOE nust
submt for EPA's review, and clarify the basis on which EPA s
conpliance determnation wll be nade.

Third, EPA nust review information submtted by DCE and
publish a certification decision.’” Today' s action constitutes
EPA' s proposed certification decision as required by section 8 of
the LWA.  On October 29, 1996, DOE submtted a conpliance

certification application (“CCA”) containing information intended

> 50 FR 38066- 38089 (Septenber 19, 1985) and 58 FR 66398-
66416 (Decenber 20, 1993).

6 61 FR 5224-5245 (February 9, 1996), “Criteria for the
Certification and Re-certification of the Waste Isol ation Pil ot
Plant’s Conpliance with the 40 CFR Part 191 Di sposal
Regul ations.” (Certain aspects of the Conpliance Criteria were
challenged in the Court of Appeals for the D.C. Crcuit. The
Court upheld the Conpliance Criteria in their entirety. State of
New Mexico v. Envt’'|l Protection Agency, No. 96-1107 (D.C. G
June 6, 1997)).

! W PP LWA, section 8(d).



to denonstrate that WPP will conply with the di sposa
regul ations. Since then, DOE has subm tted additional
information. On May 22, 1997, EPA announced that DOE' s
application was deened to be conplete. (62 FR 27996-27998) EPA' s
eval uati on of whether the WPP will conply with the di sposa
regul ations is nmade by conparing the CCA and other rel evant
information -- including supplenentary information requested by
EPA from DOE, and the results of EPA's confirmatory audits and
i nspections -- to the WPP Conpliance Criteria. The
Adm nistrator’s certification of conpliance depends on DOE
denonstrating that it has satisfied the specific requirenents of
the WPP Conpliance Criteria.
I'1l. Purpose and Scope of Today’ s Action

Today’s action is limted primarily to the certification
deci sion required under section 8(d) of the LMA. |In addition,
t he proposal addresses the provision of section 4(b)(5)(B) of the
LWA whi ch requires EPA to determ ne whether existing oil and gas
| eases in the vicinity of the WPP nust be acquired by DOE. EPA
has decided that it is appropriate to include this determ nation
in this rul emaki ng because Congress explicitly conditioned
enpl acenent of wastes in the repository on DOE s acqui sition of

t he specified | easehol ds, unless EPA determ nes that such



acquisition is not required. (LWA, section 7(b)(2)) Wile
Congress’ mandate that EPA nmake this determ nation is separate
and apart fromthe section 8(d) mandate to conduct the WPP
certification proceedi ng pursuant to notice-and-coment

rul emaki ng procedures, EPA nonethel ess believes it appropriate to
address the leases in this rul emaking. The determ nation of

whet her potential drilling on the specified | eases coul d possibly
affect the integrity of the repository is closely related to the
simlar determ nations that nust be nmade under 8§8194.32(c) and
194. 54(b) of the Conpliance Criteria. WMreover, EPAis commtted
to the intent of Congress, clearly expressed in the LWA that the
public be involved in these inportant regul atory determ nations.
Therefore, by including this decision in this proposal, EPA is
providing the public with the opportunity for input on this
matter.

The Agency is proposing to add to the Conpliance Criteria an
appendi x describing EPA s certification decision and to define
the term“Adm nistrator’s authorized representative.” Except for
t hese additions, EPA s proposed decision regarding WPP' s
conpl i ance does not otherw se anmend or affect the final disposal
regul ations (at Subparts B and C of 40 CFR Part 191), or the

final WPP Conpliance Criteria (at Subparts A through D of 40 CFR
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Part 194).

Today’ s proposal does not address all the actions required
of EPA by the LWA. For exanple, the proposal does not address
conpliance with EPA s radi oactive waste nmanagenent regul ations --
found in Subpart A of 40 CFR Part 191 -- which are referenced in
section 9(a)(1)(A) of the LMA. Instead, the Agency has i ssued,
in a separate action, guidance describing how EPA intends to
i npl ement Subpart A at the WPP.® For copies of the WPP Subpart
A Cui dance (Docunment Nunmber EPA 402-R-97-001), call the EPA WPP
I nformation Line at 1-800-331-WPP, or wite to Betsy Forinash
Center for the Waste Isolation Pilot Plant, Mil Code 6602-J,
U.S. Environnmental Protection Agency, 401 M Street, SW,
Washi ngt on, DC 20460.

Finally, today’'s proposal does not address requirenents of
the LWA which nust be fulfilled by other regul atory agenci es.

Enf orcenent of sonme parts of the hazardous waste regul ations, for
exanpl e, has been delegated to the State of New Mexico. The
State’s authority for such actions as issuing a hazardous waste

operating permt for the WPP is in no way constrained by EPA s

8 62 FR 9188 (February 28, 1997), Notice of Availability
for “Quidance for the Inplenentation of EPA's Radi ation
Protection Standards for Managenent and Storage of Transuranic
Waste at the Waste Isolation Pilot Plant (' WPP Subpart A
Gui dance').”

11



proposed certification decision.
IV. Limts of EPA's Regulatory Authority at the WPP

As di scussed above, the LWA conveys specific
responsibilities on EPA to ensure the safety of the WPP as a
per manent di sposal facility. The Agency’ s primry
responsibility, described in section 8 of the LWA, is to
determ ne whether the WPP facility will conply with EPA s
di sposal regulations. Menbers of the public have expressed, in
witten comments and in oral testinony on the Advanced Notice of
Proposed Rul emaki ng for today’'s proposal, a desire for the Agency
to oversee other aspects of WPP s operation. In response to
such concerns, EPA nust clarify that its authority to regul ate
DOE and the WPP is Iimted by the LWA and ot her statutes which
delineate EPA's authority to regulate radioactive materials in
general. The limtations on EPA s authority necessarily limt
the scope of the current rul emaking.

Several comenters suggested that EPA should explore
alternative nethods of waste disposal -- such as neutralizing
radi oactive elements -- before proceeding with a certification
decision. Ohers stated that the WPP shoul d be opened
i mredi atel y because underground burial of radioactive waste is

| ess hazardous than the current strategy of above-ground storage.
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EPA nust conduct its WPP activities in accordance with the
intent of Congress as expressed in the LWA. Congress did not
del egate to EPA the authority to abandon or delay the WPP
because future technol ogies m ght evolve and elimnate the need
for the WPP. Also, Congress did not delegate to EPA the
authority to weigh the conpeting risks of |eaving radioactive
wast e stored above ground conpared to di sposal of waste in an
underground repository. These considerations are outside the
authority of the EPA as established in the LWA and, thus,
necessarily outside the scope of this rul emaking.

Sone commenters requested that EPA consider certain factors
in making its certification decision. These factors include:
reviews by organi zati ons other than EPA, safety at other DCE
facilities, and the political or econom c notivations of
interested parties. Pursuant to the LWA, EPA's certification
deci sion nust be nmade based on the WPP Conpliance Criteria at 40
CFR Part 194, and in accordance with requirenents governing
i nformal rul emaki ng proceedings. EPA is tasked only with
exam ning the scope and quality of relevant information, and
conparing such information to the objective criteria of 40 CFR
Part 194. \Were relevant, the Agency has consi dered public

comments and outside reviews which support or refute technical

13



positions taken by DCE. Enotional pleas, comments on the notives
of interested parties, and the safety of sites or disposal

met hods ot her than the WPP are factors that are not relevant to
a determ nation of whether DOE has denonstrated conpliance with
the WPP Conpliance Criteria, and are therefore outside the scope
of this rul emaki ng.

In addition, the hazards of transporting radi oactive waste
fromstorage sites to the WPP have been of great concern to the
public. EPA has received nunerous public comments, oral and
written, concerning the possible transport of TRU waste to the
WPP. Transportation is entirely outside EPA s general authority
for regul ating radi oacti ve waste. Mreover, in the LWA Congress
did not authorize any role for EPA with respect to
transportation. Congress addressed transportation issues by
requiring DCE to (1) use only shipping containers approved by the
Nucl ear Regul atory Conm ssion; (2) notify in advance States and
I ndian Tribes of the transport of TRU waste through their
jurisdictions; (3) provide technical assistance and funding to
ensure that jurisdictions along WPP transportation routes
recei ve appropriate training for accident prevention and
energency preparedness; (4) provide transportation safety

assistance to States or Indian tribes through whose jurisdictions

14



TRU waste will be transported; and (5) study transportation
alternatives. (LWA, section 16) Transportation of radioactive
waste is regul ated by the Nucl ear Regul atory Conm ssion and the
U.S. Departnent of Transportation. Because all transportation
requi renents for the WPP are established and enforced by ot her
regul at ors, EPA does not address the issue further in this
pr oposal .
V. Public Participation

Section 8(d)(2) of the LMA requires that the Admnistrator’s
certification decision be conducted by informal (or “notice-and-
coment”) rul emaki ng pursuant to Section 553 of the
Adm ni strative Procedure Act (“APA’). Notice-and-conment

rul emaki ng under the APA requires that an agency provide notice
of a proposed rul enmaki ng, an opportunity for the public to
comment on the proposed rule, and a general statenent of the

basi s and purpose of the final rule adopted. °

The WPP is a first-of-a-kind project, and New Mexico
citizens have expressed a great deal of interest in the safety of
the site. The WPP Conpliance Criteria, at Subpart D of 40 CFR
Part 194, established a process of public participation that

exceeds the APA's basic requirenments, and provides the public

o 5 U S C 8§ 553

15



W th the opportunity to participate in the regulatory process at
the earliest opportunity. The WPP Conpliance Criteria contain
provi sions that require EPA to: publish an advance notice of

proposed rul emaking (“ANPR’) in the Federal Register; allow

public conmment on DCOE s conpliance certification application
(“CCA") for at |least 120 days, prior to proposing a certification
deci sion; hold public hearings in New Mexico, if requested, on
the CCA; provide a m ninum of 120 days for public comment on
EPA' s proposed certification decision; hold public hearings in
New Mexi co on EPA' s proposal; produce a docunment sunmari zing the
Agency’ s consi deration of public comments on the proposal, and
mai ntai n i nformati onal dockets in the State of New Mexico to
facilitate public access to the volum nous technical record,
including the CCA. EPA either has or will conply with each of

t hese requirenents.

I n addition, EPA has taken other neasures to assure that the
public is involved in the present rul emaki ng. EPA allowed the
New Mexi co Environnent Departnent, the New Mexico Environnental
Eval uati on Group, and nore recently, the New Mexico Attorney
CGeneral’s Ofice as well, to observe neetings between EPA and DCE
staff to discuss technical issues during the pre-proposal period.

EPA al so conmtted to sunmari ze all neetings between EPA and DCE

16



(i ncludi ng managenent | evel neetings and neetings between EPA and
DOE |l egal staff) and to place such summaries in the public
docket. While these commtnents are not required by the APA EPA
believes that they are useful given the inportance of this
rulemaking to the nation as a whole, and New Mexico in
particul ar.
A Advance Notice of Proposed Rul emaki ng ( ANPR)

EPA received DOE' s CCA on Qctober 29, 1996. Copies of the
CCA and all the acconpanying references submtted to EPA were
pl aced in EPA s dockets in New Mexi co and Washi ngton, DC.  Upon
recei pt of the CCA EPA imedi ately began its review of the
application in accordance with 40 CFR 194. 11, “Conpl eteness and
accuracy of conpliance applications.” On Novenber 15, 1996, the

Agency published in the Federal Register (61 FR 58499) an ANPR

announci ng that the CCA had been received, and announci ng the
Agency's intent to conduct a rulemaking to certify whether the
WPP facility wll conmply with the disposal regul ations. The
noti ce al so announced a 120-day public coment period, requested
public conmment “on all aspects of the CCA " and stated EPA' s
intent to hold public hearings in New Mexi co.

B. Publ i c Hearings on ANPR

The EPA published a separate notice in the Federal Register

17



announci ng hearings to allow the public to address all aspects of
DOE' s certification application. (62 FR 2988) Public hearings
were held on February 19, 20 and 21, 1997, in Carl sbad,
Al buquer que and Santa Fe, New Mexico, respectively. Al
i ndi vi dual s who requested an opportunity to address the EPA panel
during the hearings were afforded five mnutes if they were
representing thenselves, or ten mnutes if they were representing
a group. In Al buquerque and Santa Fe, EPA extended the hours of
the hearings in order to accommodate all individuals who
requested that they be allowed to address the panel.
C. Addi ti onal Public Input

In addition to the public hearings, EPA held three days of
nmeetings in New Mexico, on January 21, 22 and 23, 1997, with the
princi pal New Mexi co Stakehol ders, including the New Mexico
Attorney General’s Ofice, the New Mexico Environnental
Eval uati on Group, Concerned Citizens for Nuclear Safety, G tizens
for Alternatives to Radi oactive Dunping, and Sout hwest Research
and Information Center. Detailed summaries of these neeting were
pl aced i n Docket A-93-02, Category II-E.
D. Public Comments on ANPR

The Agency received over 220 sets of witten and oral public

coments in response to the ANPR Al comrents received on the
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ANPR were nmade avail able to nenbers of the public through the
public docket. (Docket A-93-02, Category II-H) In accordance
wth 40 CFR 194.61(f), DOE submtted to the Agency additi onal
i nformati on specifically addressing many of the comments
recei ved; these submttals were treated by EPA as public
comment s.

The Agency reviewed all public comments submtted during the
ANPR 120-day comment period or presented at the prelimnary
meetings with stakehol ders. Public comments received in response
to the ANPR generally focused on the conpl eteness of the CCA,
specific technical issues relating to conpliance with the
di sposal regul ations, and EPA s approach to public participation
in accordance with the provisions of the WPP Conpl i ance
Criteria, and pursuant to the LWA and the APA

The EPA is providing responses to these comments in this
preanble as well as in the conpliance application review
docunents (“CARDs”) which are part of today’ s proposed
certification decision. The CARDs al so address |ate comments --
and comments on conpl eteness (see below) -- received after the
cl ose of the public comment period (on March 17, 1997) but before
August 8, 1997. All relevant public coments, whether received

inwiting, or orally during the public hearings, were considered
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by the Agency as the proposed certification decision was
devel oped. Comments received after August 8 were considered by
EPA, to the extent possible, in its devel opnent of the proposed
rul e, but were not addressed in CARDs because of tine
constraints. Such comments will be addressed in the Response to
Comment s docunent for EPA's final certification decision.
E. Conpl et eness Determ nation

Section 8(d)(1)(B) of the LWA establishes a one-year tine
frame for the Adm nistrator to reach a certification decision
regarding WPP s conpliance with the disposal regul ations.
Section 8(d)(4) of the LWA requires that EPA nmake its
certification determnation only after DOE has submtted the
“full application” to EPA. The Conpliance Criteria, at 8194.11
interpret these requirenents to nean one year fromreceipt of a
“conpl ete” certification application fromDOE. This assures that
the one-year review period is devoted exclusively to substantive,
meani ngful revi ew of the CCA

Upon recei pt of the CCA in Cctober 1996, EPA began review ng
the CCA for both conpl eteness and, to the extent possible,
techni cal adequacy. Pursuant to section 8(d)(1) of the LWA, EPA
provi ded requests to DOE for specific information needed for

conpl eteness on Decenber 19, 1996. (Docket A-93-02, ItemlIl-1-1,

20



Attachnent 1) DCE submtted the requested information with
letters dated January 17, January 24, February 7, February 14,
and February 26, 1997. (This correspondence is available in
Docket A-93-02, Category Il1-1.) On May 16, 1997, the

Adm ni strator infornmed the Secretary, in witing, that the CCA
was conplete. The conpl eteness determ nati on was announced in

the Federal Register on May 22, 1997. (62 FR 27996-27998)

The determ nation of conpl eteness neant only that al
sections of the disposal regulations and Conpliance Criteria had
been addressed in the CCA. The conpl eteness determ nation did
not state or inply that conpliance with the di sposal regul ations
or WPP Conpliance Criteria had been achieved. 1In short, the
conpl eteness determ nation was an interimadmnistrative step to
announce that the CCA contained the information necessary for the
Agency to proceed with its technical evaluation of conpliance.

Mor eover, section 8(d)(1) of the LWA specifically allows EPA
to request additional information "as needed to certify” at any
time. EPA nmade such additional requests in letters to DOE dated

Decenber 19, 1996, and February 18, March 19, April 17, April 25,

June 6, and July 2, 1997. (Docket A-93-02, Itens II-1-1, 11-1-9,
L1-1-17, 11-1-25, 11-1-27, 11-1-32, and 11-1-37, respectively)
F. Public Coments on Conpl et eness

21



The Agency recei ved nunerous public coments regardi ng the
timng of the Adm nistrator’s conpl eteness determ nation. Wile
sone comments stated that the CCA was administratively conplete
upon subm ssion, others argued that the CCA was inconplete and
sinply should be returned to DCE. The latter set of commenters
expressed that it was not appropriate for the Agency to close the
public comment period on the ANPR prior to the Admnistrator’s
determ nati on of conpl eteness, and that the public hearings
shoul d be del ayed until after the conpl eteness determ nation.

O her comenters requested an additional 120-day comnment peri od
after the conpl eteness determ nation was i ssued, as well as an
addi tional set of public hearings during such a coment period.

In making its conpl eteness determ nati on, EPA consi dered
public comments which explicitly addressed the issue of
conpl eteness and were submtted to the docket or to EPA's Ofice
of Radi ation and Indoor Air. |In response to concerns expressed
by commenters, the Agency notified the public in the Federal
Regi st er announcenent regardi ng the conpl et eness determ nation
t hat EPA woul d continue to accept public comments on the CCA
subsequent to the conpl eteness determ nation. (62 FR 27997)
(Comments on conpl et eness received before August 8, 1997, are

addressed in nore detail in the CARDs supporting this proposal.
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Comments received after August 8 wll be addressed in the
Response to Comments docunent for EPA's final certification
rule.) In accordance with 8194.62, the public is being afforded
a 120-day period in which to conment on today’s proposal. This
coment period will provide the public with another opportunity
to comment on DOE's CCA, as well as an opportunity to address
EPA’ s proposed certification decision.

Publ ic comments received during and after the ANPR conment
period al so requested that EPA clarify what specific materi al
constitutes the “conplete” CCA. This concern was rai sed because,
at EPA' s request, DOE suppl enented the docket with substanti al
additional materials beyond what was initially submtted on
Cct ober 29, 1996. Many of the issues raised by public comments
were addressed in a Decenber 19, 1996 letter to DCE in which EPA
identified additional information necessary for the CCAto
constitute a conplete application. (Docket A-93-02, ItemlIl-I1-1,
Attachnment 1) To address conpl et eness concerns, EPA requested
addi tional information on (anong other topics) site conditions,
docunent ati on of conputer codes, and the effects of explosions --
issues all identified in public coments. DCE submtted the
requested information with letters dated January 17, January 24,

February 7, February 14, and February 26, 1997. The conpl ete CCA
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consists of the application that was submtted to EPA on QOctober
29, 1996, and supplenentary nmaterials provided by DOE that were
identified by EPA, in the Decenber 19 letter, as necessary for
conpleteness. A list of the specific itens that conprise the
conplete application is located in Docket A-93-02, Itemll-G 29.
Al l correspondence between DCE and EPA regardi ng conpl et eness of
the CCA is available in the Agency’'s public dockets. (Docket A-
93-02, Category II-1)

O her issues raised by commenters, such as fluid injection
scenari os, were not considered relevant to the conpl eteness
determ nation and i nstead were addressed by EPA in its techni cal
comments to DCE
G Proposed Certification Decision

Today’ s Notice of Proposed Rul emaking for certification
fulfills the requirenents of the WPP Conpliance Criteria at
8194.62. Today’'s notice announces the Adm nistrator’s proposed
deci sion, pursuant to section 8(d)(1) of the LWA, as anended, to
issue a certification that the WPP facility will conply with the
di sposal regulations, and solicits comment on the proposal.
Today’ s notice also marks the begi nning of a 120-day public
comrent period on EPA's proposed certification decision.

Finally, today’ s notice announces that public hearings will be
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held in New Mexico during the public comment period. Further
informati on on the hearings will be provided in a subsequent

Federal Register notice. Any comments received on today’s notice

w Il be nmade available for inspection in Docket A-93-02, Category
| V- D.
H. Final Certification Decision

The Agency will publish a final rule in the Federal Register

announcing the Adm nistrator's final decision, pursuant to
section 8(d)(1) of the LWA and in accordance with the Conpliance
Criteria at 40 CFR 194. 63, whether to issue a certification that
the WPP facility will conply with the disposal regulations. EPA
wll review comments submitted on EPA s proposed deci sion.
(Comments regardi ng the ANPR and conpl et eness that are addressed
in the CARDs for the proposed rul e have already been consi dered
and wil|l not be addressed again in the Response to Coments
docunent for the final rule.) A docunent summarizing significant
comments and issues arising fromcoments received on today’'s
Noti ce of Proposed Rul emeking, as well as the Admnistrator's
response to such significant coments and i ssues, wll be
prepared and will be nmade avail able for inspection in Docket A-
93-02.

| . Docket s
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I n accordance with 40 CFR 194. 67, EPA nmaintains a public
docket (Docket A-93-02) that will contain all information used to
support the Adm nistrator’s proposed and final decisions on
certification. The Agency established and maintains the form
rul emaki ng docket in Washington, D.C., as well as informational
dockets in three locations in the State of New Mexico (Carl sbad,
Al buquer que, and Santa Fe). The docket consists of all relevant,
significant information received to date from outside parties and
all significant information considered by the Adm nistrator in
reaching a proposed certification decision regardi ng whether the
WPP facility will conply with the disposal regul ations. Copies
of the CCA were placed in Category |I1-G of the docket.

Suppl enmentary information received fromDCE in response to EPA
requests was placed in Categories II-Gand I1-1.

The hours and | ocations of EPA's public information dockets
are as follows: Docket No. A-93-02, located in room 1500 (first
floor in Waterside Mall near the WAashington Information Center),
U.S. Environnental Protection Agency, 401 M Street, S.W,

Washi ngton, D.C., 20460 (open from8:00 a.m to 4:00 p.m on
weekdays); 2) EPA' s docket in the Governnent Publications
Department of the Zimrerman Library of the University of New

Mexi co | ocated in Al buquerque, New Mexico, (open from@8:00 a. m
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to 9:00 p.m on Mnday through Thursday, 8:00 a.m to 5:00 p.m
on Friday, 9:00 a.m to 5:00 p.m on Saturday, and 1:00 p.m to
9:00 p.m on Sunday); 3) EPA' s docket in the Fogel son Library of
the College of Santa Fe in Santa Fe, New Mexico, |ocated at 1600
St. Mchaels Drive (open from8:00 a.m to 12:00 m dni ght on
Monday through Thursday, 8:00 a.m to 5:00 p.m on Friday, 9:00
a.m to 5:00 p.m on Saturday, 1:00 p.m to 9:00 p.m on Sunday);
and 4) EPA' s docket in the Miunicipal Library of Carlsbad, New
Mexi co, |located at 101 S. Hal egueno (open from 10:00 a.m to 9:00
p. m on Monday through Thursday, 10:00 a.m to 6:00 p.m on
Friday and Saturday, and 1:00 p.m to 5:00 p.m on Sunday). As
provided in 40 CFR Part 2, a reasonable fee may be charged for
phot ocopyi ng docket material s.
VI. National Acadeny of Sciences Report on the WPP

The National Acadeny of Sciences (“NAS’) has | ong considered
the issue of proper disposal of radioactive wastes. The NAS
first discussed the likely suitability of salt formations as a
medi um for geol ogi ¢ di sposal of high-level radioactive wastes in

1957.'° A later study recommended the use of bedded salt

10 Nati onal Research Council (NRC), “The Disposal of
Radi oacti ve Wastes on Land” (National Acadeny Press 1957).
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formations for geol ogi ¢ di sposal .

The NAS has provided specific scientific and technical
gui dance to DCE regarding the WPP since the inception of the NAS
WPP Commttee in 1978. |In Cctober 1996, the NAS rel eased a
report assessing the long-termsafety and perfornmance of the WPP
di sposal system The report is available in Docket A-93-02, Item
I1-A-38. The WPP conmttee’s schedule did not allow for review
of the CCA submitted to EPA in October 1996; instead, the
commttee exam ned a prelimnary performance assessnent (“PA”)
conducted in 1992, and draft versions of DOE's CCA. For this
reason and others, the NAS noted that the report was “a review of
ongoi ng activities and should be viewed as a progress report
rather than a final eval uation.”?!?

The report reiterates NAS belief that salt is an attractive
medi um for geol ogic isolation of radioactive waste. Based on its
review of the 1992 PA, the commttee found no credible or
probabl e scenario for rel ease of radionuclides fromthe WPP if
it 1s undisturbed by human intrusion. The report concluded that

di sturbed scenarios -- i.e., those involving deliberate or

1 NRC, “Disposal of Solid Radioactive Wastes in Bedded
Salt Deposits” (National Acadeny Press 1970).

12 NRC, “The Waste Isolation Pilot Plant: A Potenti al
Solution for the Di sposal of Radioactive Waste” (National Acadeny
Press 1996), p. 12.
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uni ntentional human intrusion -- could conprom se the integrity
of the disposal system Finally, the conmttee reconmended
several changes intended to produce a nore technically defensible
and nore easily understood PA

EPA consi dered the NAS report in developing its proposed
certification decision. Specific recomendations on alternative
nodel i ng approaches or other inprovenents to the 1992 PA were
consi dered by EPA in eval uating whether the CCA is adequate. The
Agency treated such recomendati ons as public coments on the
ANPR, and responds in detail to particular issues in the CARDs
supporting today’'s proposal. EPA did not give substanti al
consideration to the commttee’'s general conclusions on the PA
because, subsequent to the NAS review, EPA required nunerous
changes to the prelimnary PA considered by the commttee. The
commttee recomended that human intrusion scenarios could be
made | ess specul ative by refining probability estimates for the
occurrence of future human activities, but suggested neither a
met hodol ogy for doing so, nor an alternative approach to human
i ntrusion which could be inplenmented within the franework of the

Conpl i ance Criteria.?®

13 NAS never subnitted official coments on proposed
40 CFR Part 194. In contexts other than the WPP report,
however, NAS has acknow edged the inpossibility of making
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VI1. Codification of EPA's Certification Decision

The requi renents which apply to the rul emaki ng process used
to develop EPA' s certification decision (including neasures for
soliciting and considering public input) do not prescribe what
formthe final decision nust take. |n anal ogous situations where
EPA i ssues or deni es hazardous waste no-mgration petitions for
landfills or other sites, public notice of the decision is

provi ded by publication in the Federal Register, and such notice

serves as the record of EPA's action.! Because of the one-of-a-
kind nature of the WPP facility, EPA has determned that it is
appropriate to provide a nore permanent record of the Agency’s
decision. To that end, EPA s decision is being published in the

Federal Register and also will be codified as an appendix to the

W PP Conpliance Criteria at 40 CFR Part 194. A lasting record of

EPA s certification decision will be established since the

deci si ons regardi ng nucl ear waste di sposal based solely on
scientific information: “[1]t becane clear in the course of our
wor k that designing the standards requires maki ng deci si ons based
as nmuch or nore on policy considerations than on science. It is
equally clear that there is no sharp dividing Iine between
science and policy.” [NRC, Technical Bases for Yucca Muntain

St andards (National Acadeny Press, 1995), p. viii] The rul emaking
process used to develop the WPP conpliance criteria provided a
forumfor EPA to gather and weigh scientific evidence, public
concerns, and other policy issues regarding the treatnent of
human intrusion in PA

14 See, e.g., the RCRA Conditional No-Mgration Petition,
55 FR 477009.
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appendi x wll be included each tinme in the future that the Code
of Federal Regulations is conpiled and publi shed.
VIIl. Determnation of Whether the WPP Conplies with the
Di sposal Regul ati ons

The proposed rule states the Agency’ s determ nation that the
WPP will conply with the di sposal standards and Conpliance
Criteria, taken as a whole. In addition, the proposal specifies
all conditions which apply to the certification. As noted
previously, EPA s certification of conpliance depends on DCE
satisfying the specific requirenents of the WPP Conpl i ance
Criteria. The ensuing sections of the SUPPLEMENTARY | NFORVATI ON
address each of the technical WPP Conpliance Criteria in turn
t he Agency describes the basis for evaluating conpliance wth
each criterion, and discusses briefly how the CCA submtted by
DOE, and other relevant information, denonstrated conpliance wth
EPA' s requirenents. CARDs provide nore detail ed support for
EPA' s proposed deci sions regarding conpliance with individual
criteria. The CARDs are available for public review in Docket A-
93-02, Category Il11-B. See “additional docket information” in
t he SUPPLEMENTARY | NFORVATI ON.

Not all sections of the WPP Conpliance Criteria are

di scussed bel ow because not all the provisions of 40 CFR Part 194
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are directly relevant to an evaluation of conpliance with the
di sposal regulations. Sone sections of 40 CFR Part 194 -- such
as 8194.1, “Purpose, scope and applicability” -- are entirely
admnistrative in nature. Oher sections, including those
related to public participation, address procedural aspects of
the certification rulemaking. Still others refer to future
actions which may occur, such as inspections or the need to
suspend an existing certification. Such criteria are not
relevant to EPA's analysis of whether information in the CCA and
el sewhere denonstrates that the WPP site will conply with EPA s
di sposal regulations. Sone of these criteria are addressed
el sewhere in the SUPPLEMENTARY | NFORMATI ON. For exanple, EPA' s
adherence to the public participation requirenents of the LWA and
40 CFR Part 194 is docunented under “public participation.”
A Basis for EPA s Conpliance Determ nation

EPA' s proposed certification decision is based on the entire
record available to the agency, which is contained in Docket A-
93-02. The record consists of the conplete DOE CCA
suppl ementary i nformati on submtted by DOE in response to EPA
requests for additional information for technical sufficiency,
techni cal reports generated by EPA and EPA contractors, EPA audit

reports, and public coments submtted on EPA's ANPR for the
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certification decision.

Thus, as contenpl ated by Congress, EPA s conpliance
determ nation is based on nore than the “conplete” application.
(LWA, section 8(d)(1)) EPA also relied on materials prepared by
the Agency or submtted by DOE in response to EPA requests for
specific additional information necessary to address technical
sufficiency concerns. Exanples of such docunents include EPA
technical and audit reports and letters submtted by DCE (i.e.,

t hose contained in Docket A-93-02, Category II-1).

In response to public comments regarding the precise
materi al s EPA considered in reaching today’s proposed deci si on,
the CARDs reference the relevant portion(s) of the Cctober 29,
1996, CCA and any supplenentary information that was relied on in
reaching a particul ar proposed conpliance decision. Al
materials which infornmed EPA s proposed deci sion have been pl aced
in the WPP dockets or are otherw se publicly available. EPA has
specified in the docket the location of all reference materials
to aid the public in its evaluation of such information. A ful
description of the supporting docunentation for EPA' s proposed
decision and a full list of the DOE conpliance docunentation
consi dered by the Agency are |ocated at Docket A-93-02, ItemlIl]I-

B-1. Through these neans, the Agency believes the public wll
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have a clear indication of what materials constitute the conplete
CCA, and what materials constitute the record basis for EPA's
proposed certification decision.

B. Conpl i ance Application Review Docunents ( CARDs)

The preanble for today’'s proposed rul e describes the basis
for the Agency’s conpliance determ nation for each of the
relevant WPP Conpliance Criteria. The detailed technica
rationale for EPA's proposed decision is contained in the
Conpl i ance Application Review Docunents (CARDs) supporting
today’s action. Taken as a whole, the CARDs are anal ogous to the
Background I nformati on Docunent usually provided for EPA
rul emaki ngs. These docunents are found at Docket A-93-02, Item
[11-B-2.

The CARDs di scuss DOE' s conpliance with the individual
requi renents of the WPP Conpliance Criteria. Each CARDis a
section in the docunent which is nunbered according to the
section of 40 CFR Part 194 to which it pertains. For exanple,
CARD 23 addresses 8194.23, “Mddels and Conputer Codes.” In the
section of each CARD called “Conpliance Review Criteria,” EPA
restates the specific requirenent and identifies the rel evant
i nformati on expected in the CCA as described in the “Conpliance

Application Guidance for the WPP: A Conpanion GQuide to 40 CFR
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Part 194" (“CAG " EPA 402-B-95-014, March 1996). EPA al so
clarifies the Agency’ s rationale for evaluating the CCA s
conpl eteness and techni cal adequacy.

After explaining the Agency’ s conpliance review criteria,
each CARD summari zes DOE' s approach to conpliance and descri bes
EPA' s conpliance review. CARDs also list additional EPA
techni cal support docunents and any other references used by EPA
in rendering a proposed decision on conpliance. Al technical
support docunents and references are found in Docket A-93-02 with
t he exception of generally avail able references and those
docunents already maintained by DCE or its contractors in
| ocations accessible to the public. DCE has coommtted to nmake
such docunents readily available to the public. Instructions for
obt ai ni ng access to DCE docunents can be found at Docket A-93-02,
Iteml|11-B-1.

Finally, CARDs contain EPA' s response to comrents received
on the Agency’s ANPR of Novenber 15, 1996 (61 FR 58499) and on
ot her comrents received prior to August 8, 1997. For nore
di scussion of EPA s response to these conmments, see “Public
Participation” in the SUPPLEMENTARY | NFORVATI ON.

For technical information or nore detail ed discussion on

EPA' s eval uation of conpliance with any individual provision of
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40 CFR Part 194, readers should refer to the correspondi ng CARD
in Docket A-93-02, ItemlIll-B-2
I X. Section 194. 14, Content of Conpliance Certification
Appl i cation

40 CFR Part 194 sets out those el enents which the Agency
requires to be in a conplete conpliance application. In general,
conpliance applications nust include information relevant to
denonstrating conpliance with each of the individual sections of
40 CFR Part 194 to determne if the WPP will conply with the
Agency’ s radi oactive waste disposal regulations at 40 CFR Part
191, Subparts B and C. The Agency published the “Conpliance
Appl i cation Guidance for the Waste Isolation Pilot Plant: A
Conpani on Guide to 40 CFR Part 194" (“CAG') which provided
det ai |l ed gui dance on the subm ssion of a conplete conpliance
appl i cation.

Any conpliance application nust include, at a m ninum basic
i nformati on about the WPP site and di sposal system design, and
nmust al so address all the provisions of the Conpliance Criteri a;
these requirenents are enbodied in 8194.14. The docunentati on
required in the Conpliance Criteria is inportant to enable a
rigorous, thorough assessnent of whether the WPP facility wll

conply with the di sposal regul ations.
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Much of the information referenced by DOE as denonstrating
conpliance with 8194.14, and EPA' s review of the information, was
principally used to denonstrate conpliance with other sections of
the Conpliance Criteria. Thus, this section of the preanble
di scusses many of the requirenents of 8194.14 only briefly
because they are fully discussed in other sections of the
preanble. EPA thoroughly reviewed DOE s conpliance certification
application (“CCA’) submtted on Cctober 29, 1996, and additi onal
informati on subm tted by DCE
A. Site Characterization

40 CFR 194. 14(a) requires DCE to describe the
characteristics of the WPP site, including the natural and
engi neered features that nay affect the perfornmance of the
di sposal system The characteristics of the site and
identification of potential pathways are crucial to the
conceptual nodels and conputer nodeling that is done to determ ne
conpliance with the contai nnment requirenents at 40 CFR 191. 13 and
t he individual and ground-water protection requirenents. 1In
addition to a general understanding of the site, EPA required
specific informati on on hydrol ogi c characteristics with enphasis
on brine pockets, anhydrite interbeds, and potential pathways for

transport of waste. EPA also required DOE to project how
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geophysi cal , hydrogeol ogi c and geochem cal conditions of the
di sposal system woul d change due to the presence of waste.

EPA exam ned the CCA and determned that it and the
suppl enental information provided by DOE contai ned an adequate
description of the WPP geol ogy, geophysics, hydrogeol ogy,
hydr ol ogy and geochem stry of the WPP di sposal systemand its
vicinity, and how these conditions change over tine. The CCA
di scussed that very few potential pathways exist for radionuclide
transport. DOCE projected future geophysical, hydrogeol ogi c and
geochem cal conditions due to the presence of waste. A brief
overview of the site is provided bel ow

The WPP is located in the Del aware Basin of New Mexico and
Texas and is approximately 26 m | es southeast of Carl sbad, New
Mexi co. This area of New Mexico is currently arid, but
precipitation increases were accounted for in the performance
assessnment (“PA’). The Delaware Basin contains thick sedinentary
deposits (over 15,000 feet (4572 nmeters) thick) that overlay
met anor phi ¢ and igneous rock (1.1 to 1.5 billion years old). The
W PP repository is a mne constructed approximately 2,150 feet
(655 neters) bel ow ground surface in the Perm an age (~200-250
mllion years old) Sal ado Formation, which is conposed primarily

of salt (halite).
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DOE considered the primary geologic units of concern to be
(frombelow the repository to the surface): 1) Castile Formation
(“Castile”), consisting of anhydrite and halite with pressurized
bri ne pockets found |l ocally throughout the vicinity of the WPP
site; 2) Salado Formation (“Sal ado”), consisting primarily of
halite with sonme anhydrite interbeds and accessory mnerals and
approximately 2,000 feet (600 neters) thick; 3) Rustler Formation
(“Rustler”), containing salt, anhydrite, clastics, and carbonates
(primarily dolomte), with the Cul ebra dolomte nenber of the
Rustler as the unit of nost interest; and, 4) Dewey Lake Red Beds
Formation (“Dewey Lake”), consisting of sandstone, siltstone and
silty claystone. The geologic fornations bel ow t hese were
included in the screening of features, events, and processes, but
were not included in PA cal cul ati ons because they did not affect
the performance of the disposal system See 8194.32 for a
detai |l ed di scussion of screening of features, events, and
processes.

DCE indicated that the major geol ogic process in the
vicinity of the WPP is dissolution. To the west, the slight (one
degree) dip in the Sal ado has exposed the formation to
di ssol ution processes, and comenters argued that |ateral

di ssolution processes wll affect the WPP' s ability to contain
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radi onucl i des. However, DOCE estimated that the dissolution front
will not reach the WPP site for at |east hundreds of thousands
of years -- well past the regulatory tinme franme. EPA agrees with
DOE' s conclusion that while deep dissolution has occurred
el sewhere in the Del aware Basin, the process of deep dissol ution,
if it occurs under the WPP site, would occur at such a slowrate
that it would not affect the contai nment capabilities of the WPP
during the regulatory tinme period.

Many comrent ers suggested that WPP can not contain
radi onucl i des because WPP is in a region of karst (topography
created by the dissolution of rock). EPA reviewed information
subm tted by DOE and stakehol ders regardi ng the occurrence and
devel opnent of karst at the WPP (e.g., Docket A-93-02, Itens I1I-
H 46 and I1-D102). EPA concluded that while the WPP site is in
a karst region and karst features are found to the west of the
site in Nash Draw, only limted evidence exists that dissolution-
related features occur near the WPP boundary (e.g., well W PP-
33). These features are neither pervasive nor associated with
any identified preferential groundwater flow paths or anomali es.
W PP field mappi ng and site-specific hydrologic information
(e.g., well tracer tests) do not indicate that any cavernous or

other karst-related flowis present at the WPP site. As stated
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in a technical docunent submtted by one comenter, “the Kkarst
phenonmena do not appear to warrant a rejection of the WPP site.”
(Docket A-93-02, ItemlIl-D 102) EPA agrees and concl udes that
karst is not a problemat WPP and that geol ogi c evi dence of the
| ast approxi mately 500, 000 years and results from DOE' s
groundwat er nodeling indicate that future devel opnent of karst at
the WPP is not I|ikely.

DOE conducted geol ogi c studies and field neasurenents as
part of its evaluation of the hydrol ogy of the WPP site and
identified two potential pathways for radionuclides in the
di sposal system the Cul ebra dolomte and Sal ado anhydrite
mar ker beds 138 and 139. However, only the Cul ebra dolomte has
the capability to transmt significant anounts of radionuclides.
The Sal ado mar ker beds have very |low perneability and are the
primary pathways in the undi sturbed case. The results of the CCA
PA indi cated that radionuclide transport through the anhydrites
does not contribute significantly to total releases. The Cul ebra
dolomte is a potential pathway only in intrusion scenari os.
Commenters stated that the Dewey Lake should be considered a
potential pathway and thus needed better characterization;

however, the CCA PA results indicated that no contam nated bri ne

travel ed up an intrusion borehole past the Culebra to the Dewey
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Lake or other units. Wiile DCE did identify the Dewey Lake as a
potential underground source of drinking water, the CCA PA
results indicated that the Dewey Lake did not play an active role
in radionuclide rel ease scenari os. EPA concludes that the
Cul ebra dolomte and the Sal ado anhydrite markerbeds 138 and 139
are the only ground-water radionuclide transport pathways in the
di sposal system

As the primary radi onuclide pathway during an intrusion, the
Cul ebra was the subject of many public comrents, especially
related to karst (discussed above), K, values (distribution
coefficients used in calculating the retardation factor) and
geochem stry and flow directions. |In DCOE s conceptual nodel the
Cul ebra is characterized as a fractured dolomte that has dual -
porosity and acts to physically retard novenent of contam nants.
In a dual -porosity rock unit, ground-water is believed to flow
t hrough the fractures, but water and contam nants can access the
pore space within the rock matrix away fromthe fractures.
Moverment of water and contami nants into the pore space sl ows
(retards) their respective forward novenent. This physical
retardation is necessary in order to have chem cal retardation
In the process of chem cal retardation, contam nants diffuse from

the fractures into the pore space where they can adsorb onto the
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rock mass.

The CCA indicated that there were no contributions to total
rel eases fromthe ground-water pathway. This was due, in |arge
part, to the fact that radi onuclides adsorbed into the Cul ebra
dolomte did not nove with the ground-water flow. That is, the
movenent of the radionuclides were retarded with respect to the
ground-water flow. The estinate of the extent of the retardation
was based on | aboratory tests using crushed rocks and snall
columms of rock. EPA concluded that the | aboratory tests were
conducted appropriately and that the K; values DOE derived from
this testing are reasonable given the experinental evidence.
However, EPA believes that a | ognornal distributionis a nore
appropriate representation of the data distribution, and required
the use of a lognormal distribution in the Performance Assessnent
Verification Test (PAVT). For further discussion of the PAVT,
refer to the preanble for 8194. 34.

DCE indicated in the CCA that there is considerable
variation in the groundwater chem stry of the Cul ebra nenber of
the Rustler Formation. |In addition, DOE provided suppl enental
information pertaining to Cul ebra groundwater flow and
geochem stry whi ch contended that the observed geochem stry and

flow directions can be explained wth the ground-water basin
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nodel i ng. (Docket A-93-02, Itemll-1-17) The ground-water basin
nodel addressed near surface hydrologic conditions (including the
wat er table and potential recharge areas) and reconcil ed

i nconsi stenci es between the geochem stry data and the current
ground-water flow direction.

The probability of intercepting a Castile brine reservoir
(i.e., brine pocket) and the characteristics of a brine reservoir
once it has been hit were the subject of many public conmments as
wel | as a source of EPA concern. Because of the |ow perneability
of the Sal ado Formation, there is no natural connection between a
Castile brine pocket and the waste panel area. However, in the
case of a deep drilling intrusion that goes through a waste panel
and into the Castile, it is possible that the drilling wll
intercept brine in the Castile and create a pathway for Castile
brine to flowinto the repository and interact with the waste.

In the 1992 PA, Sandia National Laboratory (“SNL")
considered the probability of hitting a brine pocket under the
waste area an uncertain paraneter that required sanpling over a
range of 0.25 to 0.62. This range of probabilities was based on
geophysi cal work that suggested brine may be present. For the
CCA PA, SNL conducted a new anal ysis based on a geostatisti cal

analysis of oil and gas wells in the vicinity of WPP. Fromthis
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study, SNL identified the probability of hitting brine as 0.08,
partly because the brine is expected to be in fractures that are
oriented vertically or slightly less than vertical. EPA reviewed
the CCA and public comrents and concluded that, while the
probability of hitting a brine pocket may be | ow, there was no
justification for assumng a fixed value for such an uncertain
paraneter. EPA therefore directed DOE, for the PAVT, to change
the probability of hitting a brine pocket to a range that

i ncorporated |low to noderate probabilities (0.01 to 0.6).

The potential volune of brine reservoirs was al so the
subj ect of nunerous comments claimng that, in the PA DCE
underestimated the brine volunme. DCE assuned that passive
institutional controls (“PICs”) will limt the avail able brine
pocket volunme to that within the area covered by the surface berm
used to mark the subsurface |ocation of the waste panels. EPA
reviewed information in the CCA, public comments, and the SNL
Records Center. EPA concluded that the approach of excluding
Castile brine pocket volunes based on the waste panel *“foot
print” is inappropriate because the efficacy of drilling in the
area outside the berm cannot be reasonably defined. EPA directed
DCE, for the PAVT, to change the brine pocket volune to a vol une

that is nore representative of data fromsite characterization
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activities (i.e., the WPP-12 exploratory well). The PAVT al so
omts the credit for PICs.

The results of the PAVT indicated that changing the
probability of hitting a brine pocket has a negligible effect on
rel eases, but changing the brine volunme from 160, 000 cubic neters
to 17 mllion cubic nmeters does have a noticeable effect on
rel eases for the scenarios in which a brine pocket is hit.
Nevert hel ess, the PAVT results indicated that, even with these
changes conbi ned with other paraneter changes, the PAVT results
are simlar to those in the CCA and still neet the contai nnent
requi renents by nore than one order of nagnitude. EPA believes
that the PAVT verifies that the original CCA Castile brine
reservoir paraneters were adequate for use in PA and conparison
agai nst the radi oactive waste contai nnent requirenents. See the
preanbl e for 8194.34(f) for additional information on the results
of the PAVT.

EPA agrees with DOE's conclusion in the CCA that the nost
i nportant extractable resources near the WPP are hydrocarbons,
potassium salts (potash), and water. DOE indicated that sone of
the geol ogic formations below the repository area contain oil and
gas resources that are currently being exploited in the Del aware

Basin. According to DOE's analysis, nost of the water in the
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vicinity of the WPP is highly saline, with the cl osest
dependabl e pot abl e aqui fer associated with the Capitan Reef at
the edge of the Basin. Wth respect to potash, the CCA indicated
that only the 4th and 10th potash zones qualify as economc
reserves. Commenters noted that the extent of potash identified
by DOE is different than that identified by the Bureau of Land
Managenent in its map of resources. EPA concludes that DOE s
presentation is reasonable, given the 40 CFR Part 194

requi renents that DOE assess resources relative to those
currently being m ned.

The projected effect of waste on the di sposal systemare
primarily limted to gas generation that increases repository
pressure and actinide solubility. Gas wll be generated: 1) by
corrosion of netals and 2) as a byproduct of m crobial
degradation of cellulosics, plastics and rubbers. Gas generation
primarily affects spallings (due to high pressures) and direct
brine rel eases (due to high pressures and increasing solubility).
DCE i ndi cated that magnesi um oxide (“MyO’) backfill enplaced with
transurani c waste would mtigate the solubility-enhancing effects
of carbon dioxide fromwaste degradation. EPA concurs with DOE s
assessnent. Refer to 8194.44 for further discussion of the

effects of MO
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Al t hough commenters questioned DOE's characterization of the
WPP site, especially the hydrol ogy, EPA concluded after
extensive review that DOE identified, characterized, and used in
the cal cul ations the maj or conponents of the geol ogi c and
hydr ol ogi ¢ system around the WPP. DOE provided a detail ed
di scussion of the geology and identified the few geologic units
that are inportant to PA. DCE also identified that very few
geologic units could transmt fluids and transport radionuclides;
after an intrusion, only the Cul ebra dolomte is a significant
pat hway above the Sal ado with other overlying units not receiving
any contam nated brine. EPA reviewed DOE s di scussion on
di ssol ution and karst and concl udes that these processes are not
currently significant and will not affect WPP over the
regul atory tine period. EPA disagreed with DOE s
characterizations of the Castile brine pocket and required
changes for the PAVT; however, PAVT results verified that the
original paraneters were acceptable for use in the PA
B. D sposal System Design

Section 194.14(b) requires DOE to describe the design of the
di sposal system including natural and man-nade materials, and
architectural and structural aspects of the disposal system DCE

al so nust describe the conputer codes and standards that have
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been applied to the design and construction of WPP

The CCA contained a general description of the WPP facility
and a detailed description of the underground di sposal system
(i ncluding the engineered barriers in the repository and shaft
systemas well as the geologic units). The WPP repository is an
underground mne that will eventually have ei ght panels (each of
which will include seven football-field | ong roons) connected by
drifts. Waste wll be enplaced in the WPP through the waste
shaft. An exhaust shaft, salt handling shaft, and air intake
shaft al so penetrate the WPP repository. The underground m ne
is attended by surface equi pnent and buildings that will handle
waste prior to its enplacenent in the WPP. DCE intends to pack
bags of magnesi um oxi de (“MyO’) around the waste containers, and
w Il seal each panel after it is filled wwth waste. The Sal ado
salt will eventually “creep” and cl ose WPP roons and panel s.
The W PP was designed to take advantage of this encapsul ati on so
that transuranic waste enplaced in the WPP will be conpletely
envel oped by salt, thus mnimzing the potential for waste
m gration.

The maj or di sposal system engi neered features related to
| ong-term performance are the general design, shaft seals, panel

cl osures, borehol e plugs, and the additional engineered barrier
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of backfill around the waste. The purpose of the shaft seal
systemis tolimt fluid flowwthin the shafts after the WPP is
deconm ssioned and to ensure that the disposal systemshafts wll
not becone pat hways for radionuclide release. The shaft sea
system has 13 elenents that fill the shaft with engi neered
materi al s possessing high density and | ow perneability, including
concrete, clay, conpacted salt, cenentitious grout, and earthen
fill. DOE identified the conpacted salt colum as the nost
critical elenent in the | ong-term perfornmance of the shaft seal.
The conpacted salt columm conponent of the systemw thin the
Salado is intended to serve as the primary long-term barrier by
limting fluid transport along the shaft during the 10, 000-year
regul atory period. The other conponents of the shaft seal wthin
the Salado are intended to prevent mgration of radionuclides in
the short termand protect the conpacted salt colum until it is
sufficiently consolidated to act as an effective long-term
barrier. Conponents of the seal systemw thin the Rustler are
intended to limt the conm ngling of groundwater between the

wat er bearing nmenbers. The seal systemoverlying the Rustler

wi |l consist of conpacted earthen fill. The shaft seal design in
the CCA received extensive technical review by DCOE, and was al so

subjected to an i ndependent design review. EPA concl udes that
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the shaft seal design is adequate because the system can be built
and i s expected to function as intended.

The purpose of borehole plugs is to mtigate the potenti al
for mgration of contam nants toward the accessi ble environnent.
DOE indicated that it will abide by the applicable State oil and
gas well plugging requirenents. While there are four deep
research wells drilled in the disposal system DOE stated that
“the ERDA-9 exploratory hole was the only hole within the
under gr ound devel opnent area which was permtted to penetrate the
Sal ado formation to the underground facility horizon.” ERDA-9
did not penetrate an area that will becone a waste panel and DCE
has i ndi cated that abandoned borehol es nore than a neter away
fromthe waste can be screened out of PA due to | ow consequence.
EPA agrees with DOE s assessnent that these borehol es are not
significant to performance of the disposal system and can be
screened out of PA.

The primary long-termeffect of the panel closure will be
to block the flow of brine between panels. DOE provided four
desi gn options for panel closures but did not specify in the CCA
whi ch panel cl osure option would be used at WPP, an om ssion
that was pointed out in public comments. (Docket A-93-02, Item

I1-H10) In reviewing the four panel closure design options, EPA
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identified Option Din the CCA as the nost robust design, and
reviewed that design as the basis for an eval uati on of
conpliance. EPA found that the design for Option D woul d be
expected to perform as described, but that the use of a Sal ado
mass concrete (consistent wth the type specified for the shaft
seal systen) rather than fresh water concrete would be nore
consistent with the perneability assunptions used in PA. EPA
determ ned that such a design is adequate to achieve the | ong-
term perfornmance nodeled in PA, and therefore proposes to find
that DOE conplies with 8194.14(b). However, because EPA is
basing its proposed conpliance determ nation on the Option D
panel seal design, the EPA is also proposing to establish a
certification condition requiring DOE to inplenent the Option D
design, with Sal ado mass concrete replacing fresh water concrete.
(See Condition 1 in the proposed Appendix Ato 40 CFR Part 194.)
Al t hough EPA' s sensitivity analysis indicates that the panel
closure perneability is not a sensitive paraneter, especially
with the disturbed rock zone at the sanme or higher perneability,
the Agency believes it is inportant to ensure that the proposed
desi gn on which conpliance was based is actually inplenented at
the site. Because of the presence of the disturbed rock zone,

EPA expects that gas fl ow between panels for |ong-term
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performance purposes would be relatively unaffected by the design
choi ce.
C. Results of Assessnents

Section 194.14(c) requires the CCA to present the results of
assessnents of the WPP s performance, given human intrusion into
t he di sposal system (performance assessnent) and undi st urbed
conditions (conpliance assessnent). EPA determ ned that DOE s
results showed conpliance with the contai nnent (8191.13),
i ndi vi dual (8191.15), and ground water (40 CFR Part 191, Subpart
C) requirenents of the disposal regulations. Refer to
di scussi ons of 8194.34 and 8194.55 for EPA's full eval uation of
results of assessnents. Based on EPA's finding that information
subm tted by DOE was sufficient for conpliance with 88194. 34 and
194. 55, the Agency proposes to find that DOE al so conplies with
§194. 14(c).
D. Input Paraneters to Perfornmance Assessnents

40 CFR 194. 14(d) requires DCE to describe the input
paraneters to the PA and discuss the basis for their selection.
DCE provi ded descriptions of input paraneters to the PA. EPA' s
evaluation of this information is addressed in the discussion of
8194.23 of this preanble. Based on EPA's finding that

informati on was sufficient for conpliance with 8194. 23, the
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Agency proposes to find that DOE al so conplies with 8194. 14(d).
E. Assurance Requirenents

Section 194.14(e) requires docunentation of neasures taken to
nmeet the assurance requirenents. EPA considers DOE to have
conplied with 8194.14(e) if it provided the information required
for 88194.41 through 194.46. Based on EPA's determ nation of
conpliance for all six assurance requirenents (active
institutional controls, nonitoring, passive institutional
control, engineered barriers, consideration of the presence of
resources, and renoval of waste), EPA proposes to find that DOE
al so conplies with 8194.14(e).
F. Waste Acceptance Criteria

Section 194.14(f) requires DOE to descri be waste acceptance
criteria and the neasures taken to assure adherence to such
criteria. EPA reviewed docunentation provided by DOE and
observed DOCE audits and other activities, and concl uded that DOE
provi ded satisfactory descriptions of actions that wll be
foll owed to ensure adherence to the waste acceptance criteria.
EPA therefore proposes to find DOE in conpliance with
8194.14(f). Refer the preanble discussion of 8194.24 for a
conpl ete di scussion of EPA's review of waste acceptance criteria

and ot her waste characterization information.
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G Background Radi ati on

40 CFR 194.14(g) requires DOE to describe the background
radiation in air, soil and water in the vicinity of the disposal
system and the procedures enployed to determ ne such radiation.
DOE provided information regarding the | evels of background
radiation in air, soil, surface water, sedinents, groundwater,
and biota. DOE also provided a description of the procedures
used to determ ne the background radiation. DCE indicated that
background radiation in the vicinity of the WPP site is
i nfl uenced by natural sources of radiation, fallout from nuclear
tests, and one local research project (Project Gione, which
i nvol ved t he underground detonation of a nuclear device on
Decenber 10, 1961, at a site approximately 8 mles (13
kil oneters) southwest of the WPP site).

EPA found that DOCE provided sufficient discussion of
background radi ation | evel s and associ ated procedures to nonitor
these nedia for radiation. EPA, therefore, proposes to find that
DOE conplies with 8194.14(q).

H.  Topographi c Maps

40 CFR 194.14(h) requires DOE to provide one or nore

t opographi c maps of the vicinity of the disposal system At

| east one map nust show boundaries of the controlled area and the
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| ocation of active, inactive and abandoned injection and
wthdrawal wells in the controlled area and in the vicinity of
t he di sposal system The CCA nust include topographic maps with
a contour interval sufficient to show clearly the pattern of
surface water flowin the vicinity of the disposal system

DOE provided four topographic maps that show the pattern of
surface water flowin the vicinity of the WPP. The CCA i ncl uded
three figures show ng the |ocations of the controlled area within
the U S. Public Land Survey coordinate system as well as a map
show ng the | ocation of active, inactive, and abandoned injection
and withdrawal wells in the controlled area and in the vicinity
of the disposal system EPA reviewed the topographic nmaps
provided in the CCA to determ ne their sufficiency. EPA
determ ned that DOE net the requirenents of 8194. 14(h) because it
provided nmultiple, appropriately scal ed, topographic maps of the
vicinity of the disposal system
I. Past and Current Meteorol ogical Conditions

40 CFR 194.14(i) requires DOE to describe past and current
climatol ogic and neteorol ogical conditions in the vicinity of the
di sposal system DOE is also required to project how t hese
conditions are expected to change over the regulatory tinme frane.

DOE descri bed past gl aciation events, climatic changes, and
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precipitation and tenperature averages. DOCE al so di scussed how
historical climatic conditions were used to anticipate climtic
conditions 10,000 years in the future. DOE described current
climatic conditions in the WPP area, including sumrmaries of
recent rainfall, tenperature, and w nd data. DCE di scussed how
climate changes were incorporated in conceptual nodels.

Based on public comments and EPA's review of the CCA EPA
requested additional information on dissolution. Supplenental
informati on submtted by DOE addressed EPA's concerns. EPA
concl uded that the description of past and present climatic
changes and associ ated inpacts on the WPP di sposal system were
adequat el y addressed, and therefore proposes to find DCE in
conpliance with 8194. 14(i).

J. Oher Informati on Needed for Denonstration of Conpliance

40 CFR 194.14(j) requires DCE to provide additional
i nformati on, anal yses, tests, or records determ ned by the
Adm ni strator or the Adm nistrator’s authorized representative to
be necessary for determ ning conpliance with 40 CFR Part 194.
After receipt of the CCA dated Cctober 29, 1996, EPA formally
requested additional information from DOE in seven |letters dated
Decenber 19, 1996, and February 18, March 19, April 17, April 25,

June 6, and July 2, 1997. (Docket A-93-02, Itens II-1-1, 11-1-9,
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Ir-1-17, 11-1-25, 11-1-27, 11-1-33, and I1-1-37, respectively)
The information requested in these |letters was necessary for
EPA' s conpl eteness determ nation and technical review. EPA staff
and contractors also reviewed records mai ntained by DOE or DCE s
contractors (e.g., records kept at the Sandia Nati onal
Laboratories Records Center in Al buquerque, New Mexico). No
additional |aboratory or field tests were conducted by DCE at
EPA' s specific direction; however, DOE did conduct and docunent
| aboratory tests after October 29, 1996, in order to present
additional data to the Conceptual Mdel Peer Review Panel

The preanble for other sections of the Conpliance Criteria
discuss in greater detail DOE s responses to EPA's forma
requests for additional information and any ot her supplenentary
informati on reviewed by EPA after October 29, 1996. Al
docunents sent to EPA are available in the EPA docket.
Addi ti onal docunentation that was not sent to EPA but was
reviewed by the Agency (e.g., calculations of actinide solubility
for americium plutonium thoriumand uranium is also publicly
avai | abl e. Docunentation of peer review panel neetings conducted
after receipt of the CCA has been placed in the EPA docket. See
Docket A-93-02, ItemlIl1-B-1 for further information on the

| ocation of all docunentation reviewed by EPA

58



EPA determ ned that DOE responded adequately to EPA's fornma
requests for additional information, analyses, and records; and
t herefore proposes to find that DOE conplies with 8194. 14(j).

K. Concl usion

Based on the information provided in the CCA and additi onal
informati on submtted by DCOE, EPA proposes that DOE denonstrates
conpliance with all subsections of 8194.14. For additional
i nformati on on EPA' s eval uation of conpliance for 8194. 14, see
CARD 14.

X. General Requirenents

The general requirenents of 40 CFR Part 194, Subpart C, are
intended to ensure that any conpliance certification application
(“CCA") is based on dependable and verifiable information and
that EPA has the right to confirmthe accuracy of such
informati on. Although they have no direct corollary in the
di sposal regul ations, EPA issued these requirenents in
i npl enenting the di sposal regul ati ons because the Agency believes
that a reasonabl e expectation of conpliance with the contai nment
requi renents (discussed in subsequent portions of this preanble)
can be achieved only if the informati on and net hods used to
conduct performance assessnents are valid and reliable. To that

end, the general requirenents at 88194. 22 through 194. 27
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establish requirenents for quality assurance prograns, nodels and
conput er codes, waste characterization, future state assunptions,
expert judgnent, and peer review.
A.  Section 194.22, Quality Assurance

Section 194. 22 establishes quality assurance (" QA")
requi renents for the WPP. QA is a process for enhancing the
reliability of technical data and anal yses underlying DOE s CCA.
Section 194.22 requires DOE to (a) establish and execute a QA
programfor all itens and activities inportant to the contai nnment
of waste in the disposal system (including waste characteri zation
activities, environnental nonitoring, field neasurenents,
conput er codes, procedures for expert elicitation, disposal
system desi gns, and data), (b) qualify data that were coll ected
prior to inplenmentation of the required QA program (c) assess
data for their quality characteristics, to the extent
practicable, (d) denonstrate how data are qualified for their use
in the CCA, and (e) allow verification of the above nmeasures
t hrough EPA inspections. The DOE' s QA program nust adhere to
speci fic Nuclear Quality Assurance (“NQA’) standards and
requi renents issued by the Anerican Society of Mechani cal
Engi neers (“ASME").

The EPA assessed conpliance with the QA requirenents in two
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ways. First, EPA reviewed QA information in the CCA and
associ ated reference docunents. EPA s second |evel of review
consisted of visits to the WPP site, as well as WPP-rel at ed
facilities, to performaudits and inspections to verify DCE s
conpliance with the QA requirenents. For exanple, EPA conducted
audits to verify the proper execution of the QA programat DCE s
Carl sbad Area Ofice (“CAO), Sandia National Laboratories
(“SNL”), and Westinghouse’s Waste Isolation Division (“WD") at
the WPP facility. In this way, EPA was able to review
vol um nous records required by the NQA standards, but not
required to be submtted as part of the CCA

Section 194.22(a)(1) requires DOE to adhere to a QA program
that inplenents the requirenents of the followng: (1) ASVME NQA-
1-1989 edition; (2) ASME NQA-2a- 1990 addenda, part 2.7, to ASME
NQA- 2- 1989 edition; and (3) ASME NQA-3-1989 edition (excl uding
Section 2.1 (b) and (c), and Section 17.1). DOCE incorporated
these requirenents in the Quality Assurance Program Docunent
(“QAPD’) contained in the CCA. The QAPD is the docunented pl an
for the WPP project, as a whole, to conply with the NQA
requi renents; it applies to all activities and itens inportant to
contai nnent of waste in the WPP. The QAPD addresses the 18

basi c requirements of NQA-1, including supplenental requirenments
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as established by NQA-1; the conputer software requirenents as
establi shed by NQA-2a, part 2.7; and the collection of scientific
and technical information requirenents for site characterization
of high level nuclear waste repositories as established by NQA-S3.
The QAPD is inplenented by DOE's CAO, which provides overal
coordination of WPP activities and has authority to audit al

ot her organi zati ons associated with waste di sposal at the WPP
(such as WD, SNL and waste generator sites) to ensure that their
| ower-tier QA progranms conformto the QAPD. EPA audited DOE' s QA
program at CAO and determ ned that DOE properly adhered to a QA
program that inplenents the NQA standards and requirenents.
Therefore, EPA proposes to find DOE in conpliance with
8194.22(a)(1). (For information on the incorporation of NQA
requi renents into |ower tier programplans, refer to the
subsequent di scussion of 8194.22(a)(2), which addresses specific
activities under the direct control of organizations other than
DOE' s CAQ.)

Section 194.22(a)(2)(i) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for waste characterization activities and assunpti ons.
In the CCA, DOE provided the QAPD and referenced criteria for the

review and approval of a site-specific Quality Assurance Project
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Plan (“QAPj P’) to address technical criteria and inplenentation
procedures. The CCA |isted five waste generator site QAP Ps that
have been approved by DOE. DCE proposed that sites also wll
prepare site certification Quality Assurance Plans (“QAPs”) that,
together with the QAPjPs, are intended to establish all the NQA
requi renments applicable to waste characterization.® EPA finds
that the QAPD, as it applies to waste characterization, is in
conformance with the NQA requirenents. As discussed bel ow, the
Agency intends to verify the adequacy of site-specific QA
prograns in the future.

Anot her inportant activity related to waste characterization
is the ability to track waste shipped to and enplaced in the
WPP. The WPP Waste Information System (“WNS’) is a conputer
dat abase and reporting programthat will track and tally the

waste that conmes to the WPP. The WNWS is covered by QA prograns

15 NQA-1 (Elenent 11-2) requires that organi zati ons
responsible for activities affecting quality (in the case of the
WPP, affecting the contai nnent of waste in the disposal system
must have docunented QA prograns in accordance with the
appl i cabl e NQA requirenents. The docunentation for such prograns
is coomonly referred to as a “quality assurance program plan,” or
“QAPP.” For WPP waste generator sites, the role of the QAPP is
fulfilled by docunents with other titles, such as the QAP or the
QAP P. The “TRU QAPP” referenced by DCE in the CCA is not a QAPP
as described by the NQA standards; rather, it is a technica
docunent that describes the quality control requirenents and
performance standards for characterization of TRU waste comng to
the WPP facility. The TRU QAPP is addressed nore specifically
in the preanbl e di scussion of 8194.24, “Waste Characterization.”
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both at the WD and at waste generator sites. At Wstinghouse,
the WD QAPD, which addresses the specific requirenents of the
NQA st andards, governs operation of the system |n Septenber
1997, EPA perfornmed an inspection of the WD QA program
applicable to the WNS. At that tine, the WNS was denonstrated
to be operational, and EPA determ ned that a QA program had been
properly executed for the WWS in accordance with the applicable
NQA requirenents.

The Conpliance Criteria require that QA prograns be
establ i shed and executed specifically with respect to the use of
process know edge and a system of controls for waste
characterization. (88194.22(a)(2)(i) and 194.24(c)(3) through
(5)) To acconplish this, waste generator site-specific QA
prograns and plans nust be individually exam ned and approved by
EPA to ensure adequate waste characterization prograns are in
pl ace before EPA allows individual waste generator sites to
transport waste for disposal at the WPP. Since waste
characterization activities have not begun for nost TRU waste
generator sites and storage facilities, EPA has not yet eval uated
the conpliance of many site-specific QA plans (QAPs and, where
appl i cabl e, QAPj Ps) and prograns.

To date, one WPP waste generator site, Los Al anps Nati onal

64



Laboratory (“LANL”), has been approved by EPA to have established
adequate QA prograns (enconpassed in a QAP and QAPj P) and to have
properly executed QA procedures in accordance with the applicable
NQA requirenents. Prior to approval of LANL's site-specific QA
program EPA conducted an audit of DOE s overall WPP QA program
and approved its capability to performaudits in accordance with
the requirenents of NQA-1. EPA then inspected three DCE audits
of LANL’s QA program Based on the results of the inspections,
the EPA inspectors determ ned that the QA program had been
properly executed at LANL. Therefore, EPA proposes to find that
the requirenments of 8194.22(a)(2)(i) have been net for the WD
QAPD, the WN'S, and waste characterization activities at LANL.
Wth respect to other waste generator sites, EPA proposes to
certify conpliance with 8194.22(a)(2)(i) conditioned on separate,
subsequent approvals from EPA that site-specific QA prograns for
wast e characterization activities and assunpti ons have been
establi shed and executed in accordance wth applicable NQA
requi renents at each waste generator site.
As waste generator facilities subsequent to LANL establish QA
prograns, EPA will assess their conpliance with NQA requirenents.
In maki ng any determ nation to approve a site-specific QA program

for a waste generator, EPA will conduct an audit or an inspection

of
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a DCE audit of a waste generator site. EPA will publish a notice in

t he Federal Reqgister announcing its schedul ed audit or inspection of

a DOE audit and will provide at |east a 30-day conmment period during
which interested parties may submt witten coments. EPA will
pl ace in the docket copies of the site-specific QA program docunents
and ot her docunentation relevant to the audit or audit inspection.
Thus, the Agency’s decision whether to approve the establishnment and
execution of a QA programat a specific waste generator site wll be
i nformed by both public comments and the results of the Agency’ s own
i ndependent eval uation of the site’s conpliance with the applicable
NQA requi renents.

EPA bel i eves that approval of site specific QA prograns is
requi red by, and that this proposed procedure is consistent with the
provi sions of Section 194.22(a)(2)(i) because it requires DCE to
denonstrate “establishnment and execution” of quality assurance
prograns for waste characterization assunptions and activities at
t he individual waste generator sites prior to shipnment of wastes
fromsuch sites. EPA requests comment on whet her the Agency shoul d
pl ace a condition on its certification of conpliance at WPP
consi sting of future denonstrations by DOE that QA prograns have
been established and executed at individual waste generator sites,

prior to shipment of TRU waste to WPP from such sites. 1In
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particul ar, EPA requests comment on its prelimnary concl usion that
t he proposed procedures for determ ni ng whet her adequate quality
assurance prograns have been established and executed by DOE are
consistent with Part 194. However, if, based upon public comment on
today' s proposed action, EPA concludes that it would be appropriate
to make clarifying changes to Part 194 that specifically set forth

t hese procedures, EPA nmay do so as part of its final action on

t oday' s proposal.

EPA will indicate its approval of site-specific QA prograns by a
letter fromthe Adm nistrator’s authorized representative to the
Departnment; a copy of the letter will be placed in EPA's public
docket. (As part of the certification rul emaking, EPA is proposing
to define the Adm nistrator’s authorized representative as the
“director in charge of radiation prograns at the Agency,” in order
to clarify the del egation of responsibilities for 40 CFR Part 194,
including activities such as requesting additional information from
DOE, and inspecting and approving quality assurance prograns.)

After approval of site-specific QA prograns, EPA wll| exercise its
authority under 88194.21 and 194. 22(e) to conduct unfettered

i nspections of approved waste generator sites to confirmthat the
approved plans are being properly naintai ned for waste

characterization activities. For specific |anguage on the quality
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assurance conditions of conpliance, see Condition 2 of the proposed
Appendi x Ato 40 CFR Part 194. For further discussion of waste
characterization prograns and certification of individual waste
streans fromgenerator sites, see the discussion of 8194.24 in this
pr eanbl e.

Section 194.22(a)(2)(ii) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for environnental nonitoring, nonitoring of performance
of the disposal system and sanpling and anal ysis activities.

Westi nghouse’s WD was responsible for inplenenting this

requi renment under the WD QAPD described in the CCA. The WD
devel oped a WPP Environnental Mnitoring Plan (“EMP’), which
applies to current site characterization and al so to proposed
pre-closure nonitoring in accordance with 8194.42. The EWMP

i ncl uded QA procedures for radiol ogi cal and non-radi ol ogi ca
environnental nonitoring. Also included in the EMP were sanpl e
handl i ng, |aboratory procedures, required records and reports,
and data anal yses guidelines. DCE stated that the EMP is
consistent with applicable elenments of ASME NQA- 1.

The EPA determned during its audit of WD that the requisite
QA program had been established and executed for environnental

nmoni toring, sanpling and analysis activities. Therefore, EPA
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proposes to certify conpliance with 8194.22(a)(2)(ii). Continued
adherence to the executed QA programas it applies to disposal
systemnonitoring will be confirnmed by EPA in future inspections
under its authority at 88194.21 and 194. 22(e).

Section 194.22(a)(2)(iii) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for field neasurenents of geologic factors, groundwater,
nmet eor ol ogi ¢, and topographic characteristics. EPA conducted an
audit of the WD QA program and found the QAPD to be adequate and
to be inplenented in accordance with the applicable NQA
requi renments. Therefore, EPA proposes to find DOE in conpliance
Wi th 8§194.22(a)(2)(iii).

Section 194.22(a)(2)(iv) requires DOE to include information
to denonstrate that the QA program has been established and
executed for conputations, conputer codes, nobdels and net hods
used to denonstrate conpliance with the disposal regulations. 1In
the CCA, DOE provided the CAO QAPD, which incorporates the
application NQA requirenents for conputation and conputer code
informati on. Software devel opnent and managenent are controlled
in accordance with criteria established by SNL software QA
procedures and the WD QAPD. EPA reviewed information in the CCA

and conducted audits of both SNL and WD QA prograns. The Agency
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found that DOE s conputer codes were docunented in a manner that
conplies with the applicable NQA requirenents, and that DOCE s
software QA procedures were inplenented in accordance with ASME
NQA-2a, part 2.7. EPA therefore proposes to determ ne that DOCE
conplies with 8194.22(a)(2)(iv).

Section 194.22(a)(2)(v) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for procedures for inplenentation of expert judgnent
elicitation. EPA found that the requirenents of this regulation
were nmet with the inplenentation of CAO Team Procedure (“TP”)
10.6 (Revision 0), CAO Team Pl an for Expert Panel Elicitation
(Revision 2), and CAO Techni cal Assistance Contractor (“CTAC’)
Experinental Progranms Desktop Instruction No.l1l (Revision 1). EPA
proposes to find DOE in conpliance with 8194.22(a)(2)(v). The
process of expert judgnent elicitation is discussed in further
detail in the preanble for 8194.26 of the Conpliance Criteria.

Section 194.22(a)(2)(vi) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for design of the disposal systemand actions taken to
ensure conpliance with the design specifications. Design work
for the repository sealing systemwas conducted under the SNL QA

program The repository seal system design was extensively
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reviewed by DOE, SNL, WD, and CAO Techni cal Assi stance
Contractor personnel, as well as independent design reviewers.
The QA procedures established and i nplenmented by SNL and WD
address the requirenents of the NQA standards; design
verification was acconplished by a conbinati on of NQA-1
Suppl enment 3S-1 nethods. EPA audits of SNL and WD showed t hat
the QA prograns are adequate and properly executed. Therefore,
EPA proposes to find DOE in conpliance with 8194.22(a)(2)(vi).

Section 194.22(a)(2)(vii) requires DOE to include information
whi ch denonstrates that the QA program has been established and
executed for the collection of data and information used to
support conpliance applications. SNL adequately addressed these
requi renents by inplenenting nunmerous QA procedures to ensure the
quality of data and information collected in support of the WPP.
EPA s audit of SNL concluded that the QA program was adequate and
appropriately inplenented. Therefore, EPA proposes to find DOE
in conpliance with 8194.22(a)(2)(vii).

Section 194.22(a)(2)(viii) requires DCE to include
i nformati on which denonstrates that the QA program has been
established for any other itemor activity not |isted above that
is inportant to the contai nnent of waste in the disposal system

DCE has not identified any other itemor activity inportant to
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waste isolation in the disposal systemthat require QA controls
to be applied as described in the CAO QAPD. EPA has al so not
identified to date any other itens or activities which require
controls. However, EPA has reviewed the CAO QAPD and conduct ed
audits of the CAO SNL, and WD QA prograns. The EPA audits
determ ned that the QA organi zations of CAO WD, and SNL have
sufficient authority, access to work areas, and organi zati onal
freedomto identify other itens and activities affecting the
quality of waste isolation. Therefore, EPA proposes to find DCE
in conpliance with 8194.22(a)(2)(viii).

Section 194.22(b) requires DOE to include information which
denonstrates that data and information collected prior to the
i npl enentation of the QA programrequired by 8194.22(a)(1) have
been qualified in accordance with an alternate nethodol ogy,
approved by the Adm nistrator or the Adm nistrator’s authorized
representative, that enploys one or nore of the foll ow ng
met hods: peer review, corroborating data; confirmatory testing;
or a QA programthat is equivalent in effect to 8194.22(a)(1)
ASME docunents. The CCA listed existing data that were revi ewed
by an | ndependent Revi ew Team and that DOE determ ned to have
been col |l ected under a QA program equi valent to the NQA

standards. DCE al so provided informati on on NUREG 1297 peer
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reviews that were conducted to qualify existing data for
engi neered systens, natural barriers, waste form and di sposal
roomdata. Finally, DOE identified data fromliterature sources.

EPA conducted two audits that traced new and existing data to
their qualifying sources. The two audits found that equival ent
QA prograns and peer review had been properly applied to qualify
existing data used in the PA. EPA also concluded that the use of
existing data from peer-reviewed technical journals was
appropriate, since the level of such reviews was |likely to
provi de QA equival ent to NUREG 1297 peer reviews conducted by
DOE. Therefore, EPA proposes to find DOE in conpliance with
8194.22(b). Furthernore, the Agency is proposing to approve the
use of any one of the follow ng three nethods for qualification
of existing data: (1) peer review, conducted in a manner that is
conpati ble with NUREG 1297; (2) a QA programthat is equival ent
in effect to ASME NQA-1-1989 edition, ASME NQA-2a-1990 addenda,
part 2.7, to ASME NQA-2-1989 edition, and ASME NQA- 3-1989 edition
(excluding Section 2.1(b) and (c) and Section 17.1); or (3) use
of data from a peer-reviewed technical journal

Sections 194.22(c) (1) through (5) require DOE to provide
i nformati on whi ch descri bes how all data used to support the

conpliance application have been assessed, to the extent
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practicable, for specific data quality characteristics (“DQCs”).
In the CCA, DCE stated that in nost cases it was not practicable
to docunent DQCs for paraneters, but asserted that the intent of
DQCs was fulfilled by other QA prograns and quality control
measures. |In response to EPA's request for additional
information, DCE clarified but did not substantially alter its
approach. (Docket A-93-02, Itens II1-1-17 and II-1-24)

The Agency agrees that it is not appropriate to apply DQCs to
paraneters in the PA (e.g., anhydrite perneability paraneter),
but believes that they can be applied to neasured data (i.e.,
field nmonitoring and | aboratory experinents) on which paraneter
val ues are based. Because DCE m sinterpreted EPA's requirenents
as applying to paraneters, EPA found that the CCA and
suppl enentary information did not systematically or adequately
address DOE' s consideration of DQCs for neasured data.

Therefore, the Agency reviewed additional materials -- primarily
data record packages at the SNL records center -- to

i ndependent|y determ ne whet her DQCs had been assessed for data
used in PA. Data record packages docunent neasured data

consi dered by DCE i n devel opi ng paraneter values. EPA found that
for recent data (five to ten years old), DCE s experi nental

program plans in the data record packages generally addressed
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data quality in neasured data, including accuracy, precision,
representativeness, conpleteness, and conparability during
measur enent and col | ecti on.

For ol der existing data, EPA found | ess docunentation of
assessnent of DQCs. However, |aboratory notebooks -- which
provi de first-hand docunentati on of neasurenent procedures and
results -- supporting data record packages provi ded sone
information related to the quality of neasurenents (e.g., how
wel | DOE' s neasured val ues conpared with values found in peer-
reviewed publications). Mny existing data were al so subject to
peer review in order to qualify themfor use in the conpliance
application; EPA concluded that the peer review panels consi dered
the use of DQCs in determ ning that such data were adequate. EPA
al so agreed with DOE s argunent in supplenentary information that
for nost of the existing data, collection under a program
equi valent to the NQA standards in 8194.22(a)(1) provided
adequat e evidence that the quality of data had been eval uated and
controlled. Finally, EPA concurred with DOE s concl usion that
the uncertainties in neasured data reflected in DQCs have a snall
effect on conpliance certainty, conpared to other uncertainties
in the PA (such as extrapol ati on of processes over 10,000 years).

Based on its review of data record packages, the Agency finds
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that DOE has assessed DQCs, to the extent practicable, for data
used in the conpliance application. EPA thus proposes to find
that DOE conplies with 8194.22(c). The Agency expects that DOE
Wl assess DQCs for future waste characterization and nonitoring
activities; EPAw Il confirmassessnent of DQCs for such nmeasured
data through inspections and eval uati on of any conpliance re-
certification applications.

Section 194.22(d) requires DOE to provide information which
describes how all data are qualified for use. SNL generated a
table providing informati on of how all data in the PA were
qualified. EPA audited the existing QA prograns and determ ned
that the data were qualified for use by independent and qualified
personnel in accordance with NQA requirenents. On this basis,
EPA proposes to find DOE in conpliance with 8194.22(d).

Section 194.22(e) allows EPA to verify execution of QA
prograns through inspections, record reviews, and ot her neasures.
As di scussed above, EPA has conducted nunerous audits of DOE
facilities, and intends to conduct future inspections of waste
generator site-specific QA plans under its authority. The Agency
pl ans to conduct additional inspections, including audits, of
CAO, SNL, and WD prior to publishing a final certification

deci sion. The purpose of these inspections will be to verify
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that the QA prograns for these organizations -- which have

al ready been found to be properly executed in accordance with the

appl i cable NQA requirenments -- are being appropriately
mai nt ai ned. EPA will docket the results of these inspections,
but will not consider themfor the purpose of the proposed or

final rule unless the inspections result in new information that
i ndicates that the prograns are no |l onger in conformance with the
appl i cabl e NQA requirenents.

In summary, EPA proposes to find DCE in conpliance with the
requi renments of 8194.22 subject to the condition that EPA
separately approve the establishnment and execution of site-
specific QA prograns for waste characterization activities at
waste generator sites. (See Condition 2 of the proposed Appendi X
Ato 40 CFR Part 194.) For further information on EPA s
eval uati on of conpliance for 8194.22, refer to CARD 22.

B. Section 194.23, Mdels and Conputer Codes

Section 194.23 sets forth specific requirenments for the
nodel s and conputer codes used to calculate the results of
performance assessnents (“PA’) and conpliance assessnents. In
order for these calculations to be reliable, DOE nust properly
desi gn and inplenent the conputer codes used in the PA  Design

of conputer codes begins with the devel opnent of conceptual
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nodel s. Conceptual nodels consider the design of the repository
and the features, events, processes, and scenarios that may occur
at the WPP which could affect the containnent or rel ease of

radi onuclides. In order for the final conputer codes to obtain
realistic solutions, the underlying conceptual nodels nust be
sound. DCE nust next devel op mat hematical nobdels fromthe
conceptual nodels. WMathenmatical nodels set up a nmathenmatica
expression to describe the conditions in the repository and its
surroundi ngs. Nunerical nodels are then created to describe how
to solve the equations in the mathematical nobdels. Since nost of
the mat hematical nodels are sufficiently conplex that anal ytical
solutions are not possible, nunerical nodels are used to provide
iterative, approxinmate solutions to the mathenmatical nodels.
Finally, DOCE nmust programthe nunerical solutions fromthe

nuneri cal nodels into conputer codes that performcal culations to
estimate the cunul ative rel eases of radionuclides caused by al
significant processes and events.

I n exam ni ng nodel s and conputer codes, EPA evaluated the
devel opnent of the underlying conceptual nodels, evaluated the
derivation of mathenmatical nodels and inplenentation of nunerical
nodel s and conputer codes, verified the quality assurance of

conput er codes, and perfornmed its own i ndependent conputer
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calculations. |In order to allow EPA to eval uate the underlying
conceptual nodels, 8194.23 of the conpliance criteria requires
descriptions of conceptual nodels and scenario construction
(8194.23(a)(1)), consideration of alternative conceptual nodels
(8194.23(a)(2)), and docunentation of peer review of the
conceptual nodels (8194.23(a)(3)(v)). To ensure proper

i npl ementati on of these conceptual nodels, 8194.23 also requires
docunentation that: future states of the disposal systemare
reasonably represented by conceptual nodels (8194.23(a)(3)(i));
mat hemati cal nodels (or algorithns) reasonably represent the
conceptual nodels (8194.23(a)(3)(ii)); nunerical nodels (or

sol ution nethods) provide stable solutions to the mathenati cal
model s (8194.23(a)(3)(iii)); and conputer codes accurately

i npl emrent the nunerical nodels and are free fromcoding errors
and produce stable solutions (8194.23(a)(3)(iv)). In addition,
DOE nmust describe the theoretical background of nodels and their
nmet hod of anal ysis; how the conputer codes operate and were
devel oped; nethods of data collection, data reduction and

anal ysis; paraneters devel oped from source data; the structure of
the conputer codes and a conplete listing of source codes; and
the effects of parameter correlation (88194.23(c)(1) through

(6)). Section 194.23(b) requires DCE to docunent that nodels and
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conputer codes were devel oped in accordance with the specified QA
requi renents contained in the ASME NQA standards. Finally,
8194.23(d) requires DCE to provide all necessary data,
informati on, software, and any other material to enable EPA to
conduct its own i ndependent conputer simnulations.
1. Conceptual nodels
a. Description of conceptual nodels

Section 194.23(a)(1) requires the CCA to describe the
conceptual nodels and the scenarios used in the CCA PA
cal cul ations. DOE devel oped 24 conceptual nodels to describe the
W PP di sposal system DOE al so undertook an extensive screening
process to determ ne which features, events, and processes (FEPs)
were applicable to the disposal system Fromthe |ist of
appl i cabl e FEPs, DCE devel oped scenari os to describe both
undi sturbed perfornmance (natural processes and events) and
di sturbed performance (human intrusion, including mning and deep
drilling) of the repository. The CCA included scenarios that
satisfy the specific requirenments of 8§8194.32 and 194. 33
concerning the scope of PA and consideration of drilling events
in PA. (See preanble discussions of 88194.32 and 194. 33 for
further details.)

EPA revi ewed the descriptions of the 24 conceptual nodels and
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the scenario construction nethods in the CCA and suppl enentary
informati on and found themto be presented with sufficient
clarity to permt full understanding of the descriptions and

met hods. However, both EPA and public comenters did not believe
that DOE had perfornmed sufficient analyses to rule out the
potential effects of fluid injection related to oil production on
t he di sposal system Therefore, EPA required DOE to perform

addi tional analyses of fluid injection. Based on supplenentary

i nformati on provi ded by DOE, EPA concluded that fluid injection
can be screened out fromthe PA based upon | ow consequences to

di sposal system perfornmance. EPA and commenters al so had
concerns about DOE's conceptual nodel for spallings®. The
results of the spallings nodel were eventually determ ned to be
reasonabl e and adequate for use in PA. For further discussion of
the spallings nodel, refer to the discussion of nodels and
conputer codes later in this section.

The CCA and supporting docunents contain a conplete and
accurate description of each of the conceptual nodels used and
the scenari o construction nethods used. The conceptual nodels
i ncl ude those characteristics and attri butes of the WPP di sposal

systemand its surroundi ngs that adequately describe the possible

16 “Spallings” refers to rel eases of solids forced up and
out of an intrusion borehole by gas pressure in the repository.
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future performance of the disposal system The conceptual nodels
contain appropriate sinplifications of the characteristics,
attributes, and processes of the disposal system The scenario
construction descriptions include sufficient detail to understand
the basis for selecting sone scenarios and rejecting others and
are adequate for use in the CCA PA cal culations. Based on its
review of DOE s descriptions of the conceptual nodels and the
scenari o construction procedures presented in the CCA and
supporting docunents, the Agency proposes to determ ne that the
DOE has denonstrated conpliance with the requirenents of
8194. 23(a) (1).
b. Alternative conceptual nodels

Section 194.23(a)(2) requires the CCA to describe plausible,
al ternative conceptual nodels that DCE seriously considered but
did not use to support conpliance, and to explain why DOE deci ded
the alternative conceptual nodel does not accurately portray
performance of the disposal system This requirenent allows EPA
to eval uate whether the conceptual nodels underlying the PA and
conpl i ance assessnent are appropriate and adequat e.

DCE provided information on alternative conceptual nodels in
the CCA, both in its discussion of FEPs and in its docunentation

of the conceptual nodels peer review panel. The peer review
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panel identified no major issues concerning alternative nodels.

EPA reviewed information on alternative conceptual nodels in
the CCA and in docunentation fromthe peer review panel. EPA
request ed, and DOE provi ded, supplenentary information containing
a focused, detailed description of plausible alternative
conceptual nodels considered but not used in the PA. DOCE al so
expl ai ned the reasons why these alternative nodels were not used
to describe the performance of the repository. EPA determ ned
that DOE sufficiently docunented the rationale and approach used
to sel ect the conceptual nodels enployed in the CCA PA and to
rej ect other nodels.

As di scussed el sewhere in this section, the conceptual nodels
peer review panel and EPA had concerns specifically with the
spal | i ngs conceptual nodel. Because the conceptual nodels peer
review panel initially judged the spallings nodel used in the CCA
to be inadequate, DCE devel oped an alternative nechanistically-
based conputati onal approach to estimte the volune of spallings
rel eased to the accessible environnent. The vol unmes of
radi oactive waste to be rel eased that were cal cul ated by the
al ternative nmechanistically-based nodel were | ess than one tenth
those predicted in the nodel used in the CCA. Because the

original spallings nodel results used in the CCA were
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conservative, the conceptual nodels peer review panel and EPA
found the predicted results fromthe original nodel to be
acceptable for use in the PA
Based on information provided in the CCA together with
suppl enmentary information provided by DCE in response to specific
EPA requests, EPA concluded that DCE provided an adequate and
conpl ete description of alternative conceptual nodels seriously
consi dered but not used in the CCA. DOE provided adequate
di scussi on of why these alternative nodels were not deened to
adequately portray the performance of the di sposal system
Therefore, EPA proposes to find DOE in conpliance with
§194. 23(a) (2).
c. Future states of the disposal system and peer review
Section 194.23(a)(3)(i) requires the CCA conceptual nbdels
and scenarios to reasonably represent future states of the
di sposal system Section 194.23(a)(3)(v) requires the CCA to
docunent that conceptual nobdels have undergone peer review in
accordance with 8194. 27, which requires that the peer review
nmeets the guidance of NUREG 1297. Under this guidance, the peer
review nust include the followwng: a listing of the reviewers;
requi renments for the acceptability of each reviewer; individual

statenments by peer reviewers reflecting dissenting views, if any;
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a di scussion of the conceptual nodels peer reviewed; an

eval uation of data and information used to devel op concept ual
nodel s; an eval uation of the validity of conceptual nodel
assunptions; an evaluation of alternative conceptual nodels; an
eval uation of the uncertainty in the conceptual nodels and a

di scussi on of consequences if the conceptual nodel chosen is

i nappropriate for the site; a statenent indicating the adequacy
of the conceptual nodels used for the disposal system a
statenent of the accuracy of the results based on the conceptual
nodel s enpl oyed; and a di scussion of the validity of the
concl usi ons drawn based on the conceptual nodels. As part of the
revi ew of adequacy of the conceptual nodels, peer reviewers
consi dered whet her conceptual nodel s reasonably represented
future states of the disposal system The NUREG 1297

requi renents and the process of peer review are discussed in
greater detail in the preanble for 8194.27.

DOE convened a conceptual nodel s peer review panel to review
the 24 conceptual nodels used in the CCA PA. During the initial
review, the panel found that 11 nodels were not adequate and 13
nodel s were adequate for use in PA. The panel initially found
the 11 conceptual nodels to be inadequate for a variety of

reasons, nostly related to the adequacy of assunptions
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i ncorporated in the conceptual nodels and the anount of
supporting data or analyses for certain features of the
conceptual nodels. Based on additional information provided by
DOE and three subsequent revi ew sessions, the panel found all the
nodel s to be adequate for use in PA except the spallings nodel.
They found that the original CCA PA spallings nodel did not
reasonably represent possible future states of the disposal
system because it did not fully nodel all potential nechani sns
that nmay cause pressure-driven solid releases. The panel
ultimately concl uded, based on substantial analytical and
experinmental work provided by DOE, that the spallings val ues used
in the CCA are reasonable for use in PA. The panel found that,
whil e the spallings nodel does not accurately represent the
future state of the disposal system its inaccuracies are of an
overly conservative nature, and in fact, may overesti mte the
actual waste volunes that woul d be expected to be rel eased by the
spal I i ngs process.

EPA concurs wth the conceptual nodel peer review panel’s
findi ngs, based upon the results of DOE s anal ysis and
devel opnent of an alternative nodel for spallings, which showed
that the CCA PA spallings nodel overestimates spallings rel eases

by up to ten tinmes or nore. The peer review panel’s findings
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consi dered whet her conceptual nodel s reasonably represented
future states of the disposal system EPA does not propose to
determ ne that the spallings nodel “reasonably represents
possi ble future states of the repository.” The additional
nodel i ng conducted by DOE, and the additional data devel oped by
DOE, however, provide a substantial basis for EPA to concl ude
that the results of the spallings nodel are adequate and useful
for the purpose for which conceptual nodels are intended, i.e.,
to aid in the determ nation of whether the WPP will conply with
t he di sposal regul ations during the regulatory tine period.
Because the spal lings nodel produces reasonabl e and conservative
results, EPA proposes to accept it for purposes of denonstrating
conpliance with 8194.23(a)(3)(i).

The information on peer review in the CCA and in
suppl enmentary infornmati on denonstrates that all conceptual nodels
have undergone peer review consistent wth the requirenents of
8194.27. Therefore, the Agency proposes to find that DOE has
denonstrated conpliance with the requirenents of
8194.23(a)(3)(v).
d. Public coments

During the public coment period on the Advance Notice of

Proposed Rul emaking (“ANPR’), EPA received nunmerous comments
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chal | engi ng various aspects of the spallings nodel. EPA and the
conceptual nodels peer review panel, anong others, shared
concerns about the adequacy of the spallings nodel and on

numer ous occasions inforned DCE of their concerns. |In response
to these concerns, DOE did substantial additional work, devel oped
a nechani stically-based nodel and supported this nodel with
experinmental data. The peer review panel concluded that the
spal | ings nodel used in the CCA PA cal cul ated rel ease vol unes

t hat were reasonabl e and probably conservative. On this basis,
and as di scussed above, EPA proposes that it is appropriate to
accept the results fromthe spallings nodel for purposes of
denonstrating conpliance with 8194.23(a)(3)(i).

EPA al so received public comments on the ANPR concer ni ng
nmodel ing of fluid injection. Commenters expressed concern that
the CCA PA calculations did not nodel possible effects of
pressurized brine injection that nmay fracture the anhydrite beds
near WPP, enter the repository, becone contam nated and flow to
various rel ease points. EPA required DOE to perform extensive
suppl ementary anal yses to evaluate the effects that brine
injection could have on the repository. EPA also perforned
i ndependent anal yses to address concerns related to brine

injection. EPA has determ ned that brine injection does not pose
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an unacceptable risk and that associ ated scenari os can be
reliably screened from further consideration.
2. Progression fromconceptual nodels to conputer codes

Most of the requirenents of 8194.23(a)(3) concern the
Agency’ s eval uation of the progression fromconceptual nodels to
conputer codes used in the CCA PA and conpliance assessnent.
Each requirenment in 88194.23(a)(3)(i) through (iv) is intended to
ensure that DOE has correctly inplenented the steps between
devel opnent of the underlying conceptual nodels and encoding the
conputer software that inplenents the PA and conpliance
assessnent calculations. The initial step of evaluating the
fundanent al conceptual nodels is discussed above.
a. Mathematical nodels

Section 194.23(a)(3)(ii) requires the CCA to docunent that
mat hemat i cal nodel s i ncor porate equations and boundary conditions
whi ch reasonably represent the mathematical fornulation of the
conceptual nodels. This requirenent is intended to ensure that
PA cal cul ati ons are based upon mat hemati cal equations that truly
i npl enment the conditions in the fundanental conceptual nodels.
Many of the mathematical equations are partial differential
equations, which consider rates of change; thus, codes

i ncorporating these mathematical nodels need initial and boundary
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condi ti ons between which the rates of change in the equations
w || operate.
DOE docunent ed t he devel opnent of each conputer code used in
PA and conpli ance assessnent, including the associated
mat hemati cal nodel s and nunerical nodels. This information was
contained primarily in Users Manuals, Validation Docunents,
| npl enent ati on Docunents, and Requirenents Docunent &
Verification and Validation Plans for each CCA PA conputer code.
EPA reviewed information supplenental to the CCA for each CCA PA
conput er code and eval uated whet her the nat hemati cal nodel s
i ncor porate equations and boundary conditions which reasonably
represent the mathematical fornulation of the conceptual nobdels.
EPA revi ewed the mat hemati cal nobdel equations and boundary
conditions for the foll ow ng codes: PANEL, BRAGFLO, NUTS, FMI
SANTQS, BRAGFLO DBR, GRASP-I NV, SECOFL2D, SECOTP2D, CCDFGF, and
CUTTINGS S. These are the codes DOE used to nodel the behavior
of the repository and its surroundings and to conpute results of
the PA cal culations. The codes PANEL, BRAGFLO, NUTS, FMI, and
SANTCS i ncor porate mat hemati cal nodel equations that inplenent
the conceptual nodels for predicting future characteristics of
the waste repository. These five codes sinulate the foll ow ng

effects, respectively: concentrations of radioactive waste in
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brine within the waste-containing panels in the repository; flow
of brine and gas in the repository; solubility and transport of
radi onuclides released fromthe repository; solubility of
radi onuclides in the repository; and coll apse of the repository
t hrough salt creep closure of the Sal ado. The conputer code
BRAG-LO DBR descri bes waste dissolution in brine and transport of
the contam nated brine through direct brine releases. The three
conput er codes GRASP-I NV, SECOFL2D, and SECOTP2D mat hemati cal |y
describe flow and transport of waste-laden brine in the Cul ebra
dolomte. The conputer code CUTTINGS_S i ncorporates mathenati cal
nodel equations nodeling rel eases of radioactive waste upon
intrusion of a drill bit into the repository. The conputer code
CCDFGF conputes conpl enentary cunul ative distribution functions
(“CCDFs”) for the results of PA

In general, EPA found that the descriptions of nathemati cal
formul ati ons were adequately expl ai ned and were reasonable. The
Agency found that DOE adequately docunented and descri bed
sinplifications of conceptual nodels in the CCA. EPA al so
concl uded that DOE provi ded an adequate technical basis to
support the mathematical formulations. EPA tested each of the

codes with functional tests to verify that each conputer code
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woul d performaccording to its functional requirenments!. This
anal ysis and testing indicated that equations and boundary
conditions were properly incorporated into the mathemati cal
nmodel s and that boundary conditions were reasonabl e
representations of how the conceptual nodels should be

i npl enent ed.

EPA encountered problens with the governi ng equations of the
mat hemati cal nodel s and the representation of the boundary
conditions in the codes CUTTINGS S, SECOFL2D, SECOTP2D, NUTS and
BRAGFLO  EPA specified that the equations in the codes be
corrected and that the changes to the codes be docunented. The
Agency later required DOE to performadditional calculations in a
Performance Assessnent Verification Test (“PAVI”) in order to
verify that the cunul ative inpact of all necessary corrections to
i nput paraneters, conceptual nodels, and conputer codes used in
PA was not significant enough to necessitate a new PA. For the
PAVT, DCE used corrected versions of the BRAGFLO, NUTS and
SECOTP2D conput er codes. The results of the PAVT denonstrate
that the cunul ative inpact of all these necessary corrections did
not require new PA runs. DCE resolved all of EPA's questions

related to the equations that make up the mat hematical nodel s and

1 A functional requirenment specifies howthe code is
i ntended to operate, including inputs and out puts.
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the incorporation of the boundary conditions of the various codes
by correcting the codes and perform ng the PAVT

Based on information contained in the CCA and supporting
docunent ati on for each code, EPA concludes that the mathematica
nodel s used to descri be the conceptual nobdels incorporate
equati ons and boundary conditions which reasonably represent the
mat hemati cal fornul ati on of the conceptual nodels. DCE resol ved
all issues raised by the Agency. DOCE has provided an adequate
techni cal basis to support the mathematical fornul ations used in
the PA. Therefore, the Agency proposes to find DOE in conpliance
with 8194.23(a)(3)(ii).
b. Public coments on mat hemati cal nodels

During the public comment period on the ANPR, EPA received
coments on aspects of the mathematical nodels. Several
commenters felt that the mathematical nodels in the CCA PA,
particularly those related to ground-water flow in the Cul ebra
dolomte, did not account sufficiently for three-di nensional
processes and boundary conditions. A DCE report provided a
detailed sensitivity analysis of ground-water flow
characteristics in the Culebra. This report concluded that the
maj ority of ground-water flow through the Culebra is horizontal.

(Docket A-93-02, ItemlIl-G1, Reference #147) Fromthe
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perspective of calculating the potential consequences to
repository performance, neglecting vertical |eakage into and out
of the Culebra is conservative. EPA believes that the two-
di nensi onal nodel i ng approach used in the PA for ground-water
flowin the Cul ebra dolomte is conservative and adequate. EPA
al so reviewed the FEP screening analysis related to flow of brine
and gas in the repository and concluded that there are only m nor
di fferences between the two-dinensional and three-dinensional
conputations. Therefore, EPA believes that the two-dinensional
geonetry used in the BRAGFLO conputer code is reasonabl e and
appropriate for the CCA PA

EPA al so received public comments on the ANPR concerning the
nodel i ng of ground-water flow and radionuclide transport
processes in the Culebra. Commenters stressed that scientific
under st andi ng of ground-water flow in fractured rock systens is
still devel oping and that DCE requires greater docunentation of
processes and paraneters enbodied in the CCA PA. EPA notes in
response to public coments that DOE conducted an extensive
i nvestigative programto inprove its theories of ground-water
fl ow and radi onuclide transport through the Cul ebra. Although
these activities have greatly inproved the understandi ng of the

geohydrol ogi c system EPA recognizes that a degree of uncertainty
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w Il always exist when attenpting to nmake predictions about the
performance of WPP 10,000 years into the future. EPA required
DOE to address this uncertainty in its PA by assigning ranges and
distributions to uncertain variables, such as fracture spacings,
distribution coefficients, porosities and transm ssivity. EPA
al so required DCE to performfurther analysis using different
paraneter values and distributions in the PAVTI. EPA believes
that this approach to handling uncertainty is appropriate because
the uncertainty will be captured by the ranges and distributions
assigned to paraneters.
Cc. Nunerical nodels

Section 194.23(a)(3)(iii) requires docunentation that
nuneri cal nodels provide nunerical schenes which enable the
mat hemati cal nodels to obtain stable solutions. Although sone
mat hemati cal nodel s can be solved directly, many of the
mat hemati cal equations used in PA for the WPP are so conpl ex
that they require the use of nunerical solution nethods to
provi de an approxi mate solution. It is inportant that solutions
to the mathemati cal nodel s be stabl e because unstable sol utions
may make it inpossible to proceed to the next step in obtaining
PA results or may call into question the results of the nodel.

The relevant information was contai ned in suppl enental
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informati on from DOE, including Anal ysis Packages for each code
and the docunents described in the previous section. This
docunentation includes testing results for problens that are very
simlar to those solved by the code(s) in the CCA PA in order to
evaluate the stability of solutions fromthe nunerical schenes
used to solve the nat hemati cal nodel equations. DCE al so
mai nt ai ned a conput ati onal record of whether any of the codes
experienced stability problens during the CCA PA cal cul ati ons.
The codes that use nunerical solvers include: SANTGCS,
CUTTI NGS_S, SECCFL2D, SECOTP2D, PANEL, BRAGFLO, BRAGFLO _DBR,
NUTS, and GRASP-I NV.

EPA reviewed all the relevant docunentati on on nunerical
sol ution schenes contained in the CCA and suppl enentary
i nformati on about each code. EPA al so executed DOE code
verification tests to search for possible stability problens.
EPA's review identified stability concerns related to the
foll ow ng codes: CUTTINGS_S, SECOFL2D, SECOTP2D, and NUTS. In
t he case of the NUTS and SECOTP2D codes, DCE was able to nmake
m nor changes to the codes to correct their stability probl ens.
EPA' s concerns regarding potential stability problenms with
CUTTI NGS_S and SECOFL2D were alleviated after DOE provided

results fromfurther stability and code verification testing that
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showed t hese probl ens had been corrected. DCE satisfactorily
resol ved all EPA concerns regarding code stability issues.

Based on the CCA and suppl enentary information provi ded by
DOE, the Agency determ nes that DOE provided sufficient technical
information to docunment the nunerical nodels used in the CCA
Based on verification testing, EPA determ ned that the nunerical
nodel s produced stable solutions. DOE resolved stability
problens with the BRAGFLO NUTS, SECOFL2D and SECOTP2D conput er
codes by conpl eting code revisions and suppl enentary testing
requested by the Agency. Therefore, EPA proposes to find DCE in
conpliance with 8194.23(a)(3)(iii).

d. Conputer codes

Section 194.23(a)(3)(iv) requires docunentation that conputer
nodel s accurately inplenent the nunerical nodels, such that
conputer codes are free of coding errors and produce stable
solutions. This is the final step to ensure that the underlying
conceptual nodels are inplenented correctly in the PA
cal cul ations and to ensure that the PA calculations will yield
valid results.

To ensure that PA conputer codes accurately inplenment the
nunmeri cal nodels and are free of coding errors, DOE adopted a

nunber of Quality Assurance Procedures for each step in the
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sof tware devel opnent process. (See al so the preanbl e di scussions
of 88194.22 and 194.23(b).) DCE docunented information on the
sof tware devel opnent process in Users Manuals, Validation
Docunents, |nplenentati on Docunents and Requi renents Docunment &
Verification and Validation Plans for each conputer code.

EPA perfornmed an i ndependent review of the CCA PA conputer
codes used to support the PA. As part of this review, EPA
executed functional tests established by DCE for each of the
codes to verify that each conputer code perforned according to
its functional requirenents, and to verify that the conputer
codes accurately inplenented the nunerical nodels, were free of
coding errors, and produced stable solutions. The codes that EPA
reviewed and tested include: SANTGS, CUTTINGS S, SECOFL2D,
SECOTP2D, CCDFGF, LHS, PANEL, BRAGFLO, BRAGFLO DBR, FMI, NUTS,
GRASP- I NV and ALGEBRA. EPA also reviewed all of the rel evant
docunent ation pertaining to each of the nmajor codes descri bed
above.

EPA identified issues related to coding errors for the
foll ow ng codes: SECOFL2D, SECOTP2D, and NUTS. To address these
concerns, EPA requested that DCE perform a nunber of additional
anal yses. In the process of responding to EPA's concerns, DOE

di scovered, rectified and docunented several m nor coding errors.
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Results from an i npact analysis by DOE indicated that the coding
errors would have very little inpact on the WPP s conpliance
with the disposal regulations. These issues were resolved to
EPA' s sati sfaction.

Based on the CCA and supplenentary information, the Agency
determ ned that DOE provided sufficient technical information to
docunent the nunerical nodels used in the CCA. Based on
verification testing, EPA determ ned that the conputer codes
accurately inplenent the nunerical nodels and that the conputer
codes are free of coding errors and produce stable sol utions.
DOE resol ved coding error problens that EPA initially encountered
by perform ng code revisions and suppl enentary testing requested
by the Agency. Therefore, the Agency proposes to concl ude that
DCE has denonstrated conpliance with 8194. 23(a)(3)(iv).

3. Quality assurance

Section 194.23(b) requires that conputer codes used in the
CCA nust be docunented in a manner that conplies with the quality
assurance requi renents of ASME NQA- 2a- 1990 addenda, part 2.7, to
ASME NQA-2-1989 edition. This requirenent is intended to ensure
proper devel opnment and docunentation of software and to identify
any potential problens. Based on EPA audits and CCA review, EPA

found that code docunentation neets the NQA requirenents, and
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t hus proposes to find that DOE conplies with 8194.23(b). See the
preanbl e di scussi on of 8194.22(a)(2)(iv), Quality assurance, for
further discussion of EPA's evaluation of conpliance.

4. Docunentation of nodels and codes

Sections 194.23(c) (1) through (6) contains a nunber of
requi renents related to docunentati on of nodels and conputer
codes. These requirenents allow EPA to eval uate the design of
the nodels, to evaluate the nunerical values selected to describe
the repository and its surroundings, and to operate the software
used to performthe PA cal cul ations.

DOE docunent ed t he devel opnent of conputer software in a
series of docunents that supplenent the CCA. The information
that EPA reviewed was contained primarily in Anal ysis Packages,
User’s Manual s, Validation Docunents, |nplenentation Docunents
and Requirenents Docunent & Verification and Validation Plans for
each code. DCE used these docunents to track devel opnment of
sof tware codes beginning fromthe conceptual nodel stage, and
continuing through derivation of the mathematical equations and
their solutions, setting conputational requirenments for conputer
codes, designing the conputer software, programm ng the software,
and testing the codes after they are progranmmed. Anong the types

of information found in these docunents are general descriptions
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of the nodels, descriptions of the theoretical background of
nodel s, discussions of the limts of the nodels, instructions for
executing conputer codes, information on the required input and
output formats with exanples, reports on testing of the conputer
codes, structure of the conputer codes, source codes®®, and
sources of data used to support paraneter values used in the
nodel s and codes.
a. Theoretical background

Section 194.23(c)(1) requires the CCA to describe the
t heoreti cal backgrounds of each nodel and the nethod of analysis
or assessnent used by each nodel. EPA eval uated whet her DOE' s
descriptions of the conputer codes provided sufficient detail to
determne if the codes are fornul ated on a sound theoretical
foundati on, and whet her DCE provi ded cl ear docunentation
descri bing exactly how each of the codes was used to support the
PA. The codes that EPA reviewed include: CUTTINGS S, SECCFL2D,

SECOTP2D, CCDFGF, LHS'Y, PANEL, BRAGFLO BRAGFLO DBR, NUTS, FMT

18 “Source code” neans the witten description of each
step the conputer code wll followwhen it is executed.

19 LHS, or Latin Hypercube Sanpling, is a code that
selects or “sanples” a nunerical value froma distribution of
probabl e val ues for a paranmeter. For nore information on LHS,
see the preanbl e di scussion of the requirenents of 8194. 34.
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GRASP- | NV, SANTOS and ALGEBRA?®. These codes describe the
repository, the novenent of radionuclides in contam nated brine
t hrough the overlying Cul ebra dolomte, rel eases of radionuclides
when a drill penetrates the repository, and cal cul ati ons of
rel eases for final results of the PA. EPA located the majority
of the information in the Users Manual s and Anal ysis Packages for
each code, found in the Sandia National Laboratories WPP Record
Center.

In a few cases, EPA initially found the theoreti cal
description of the conputer codes to be inadequate. Mbst
not ably, the mathematical description of the solution
preci pitation nodel contained in the NUTS code, which predicts
radi onuclide transport in the repository and in units underlying
t he Cul ebra, was absent fromthe docunentation. DCE addressed
EPA' s concerns by providing supplenentary reports that describe
in detail those theoretical discussions that were originally
deficient. Wth respect to the docunentation pertaining to the
nmet hod of anal ysis, EPA found the descriptions in the Analysis
Packages for each code to be sufficiently conplete. In several

i nstances, EPA requested that DOE clarify the witten

20 The ALGEBRA conput er code nani pul ates i nput data and
initial conditions that allow other codes to performtheir
cal cul ati ons.
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docunent ati on, which DCE did.

Based on information contained in the Users Manual and
Anal ysi s Packages for each code and suppl enentary information
requested by EPA to address specific problenms uncovered in the
course of the conpliance review, EPA found that DOE has provided
sufficient docunentation so that individuals know edgeable in the
subject matter have sufficient information to judge whether the
codes are fornulated on a sound theoretical foundation, and
whet her the code has been used properly in the PA. EPA al so
found that the | evel of docunentation is consistent wwth the ASME
requi renents for quality assurance as well as consistent with
recent standards on ground-water nodeling published by the
Anmerican Society for Testing and Materials (ASTM. Therefore,
EPA proposes to determ ne that DOE has conplied with the
requi rements of 8§ 194.23(c)(1).
b. Descriptions of nodels

Section 194.23(c)(2) requires the CCA to docunent the
foll ow ng kinds of information: general descriptions of the
nodel s; discussions of the limts of applicability of each nodel;
detailed instructions for executing the conputer codes, including
har dware and software requirenents; input and output formats with

expl anations of each i nput and output variable and paraneter;
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listings of input and output files froma sanple conputer run;
and reports on code verification, bench marking, validation®,
and quality assurance (“QA’) procedures. Section 194.23(c)(3)
requi res docunentation of the structure of the conputer codes in
detail and conplete listings of the source codes.

The codes that EPA reviewed include: CUTTINGS_ S, SECOFL2D
SECOTP2D, CCDFGF, LHS, PANEL, BRAGFLO, BRAGFLO DBR, NUTS, FNM,
GRASP- 1 NV, SANTOS and ALGEBRA. The supplenental information from
DOE t hat docunented code devel opnent was descri bed above in this
section. DCE also set forth a nunber of objectives regarding
i ssues that nust be covered in code docunentation to neet the QA
criteria outlined in Sections 4 and 6 of the ASME NQA-2a- 1990
addenda, part 2.7, to ASME NQA- 2-1989.

EPA revi ewed the suppl enental docunents, executed the
conput er codes, and evaluated the code verification, bench
mar ki ng, and validation docunentation. During its review, EPA
identified a nunber of areas where the Agency initially judged

t he docunentation to be inadequate. EPA required the Departnent

2 Verification, bench marking and validation are steps in
testing conputer codes to ensure they operate as intended.
Verification neans that the aspect of the code being tested
mat ches known sol utions. Bench marking nmeans that solutions from
the code are conpared to results froman outside reference or
“bench mark” cal culation, for nore conplicated situations where
the solutions to a problem may not be known exactly. Validation
nmeans all aspects of the code work together properly.
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to performan analysis on the NUTS conputer code, to develop a
code requirenent and test the statistical validity of certain
aspects of the GRASP-INV code, to provide evidence that the
GRASP-1 NV code was tested in a manner consistent with its
i npl ementation in the PA, and to docunent a sanple conputer run
that corresponds to calculation of the CCA PA results. DCE
provi ded this additional supporting analysis and docunentati on
and satisfied EPA s concerns.

DOE submtted all of the source code listings and a detailed
description of the structure of conputer codes in the
| npl enent ati on Docunents for each code. Wth this information, a
user can conpile the source code and install it on a conputer
systemidentical to that used in the CCA PA cal culation. EPA
found that DOE submtted all of the source code listings. EPA
identified no problenms with the detail ed descriptions of the
structure of the conputer codes.

EPA found that the CCA and supplenentary information included
an adequat e description of each nodel used in the calculations, a
description of limts of applicability of each nodel, detailed
instructions for executing the conputer codes, hardware and
software requirenments to run these codes, input and out put

formats with expl anations of each input and out put variabl e and
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paraneter, listings of input and output files from sanple
conputer runs, and reports of code verification, bench marking,
val i dati on, and QA procedures that are adequate for use in the
CCA PA. EPA also found that DCE adequately provided a detail ed
description of the structure of the conputer codes and supplied a
conplete listing of the conputer source code in supplenentary
docunentation to the CCA. The docunentation of conputer codes
describes the structure of conputer codes with sufficient detai
to all ow EPA to understand how software subroutines are |inked.
The code structure docunentation shows how t he codes operate to
provi de accurate solutions of the conceptual nodels. Therefore,
EPA proposes to determ ne that DOE has denonstrated conpliance
with 88194.23(c)(2) and (3).
c. Paraneters

Section 194.23(c)(4) requires detail ed descriptions of data
coll ection procedures, data reduction and anal ysis, and code
i nput paraneter devel opnent. Paraneters are nunerical val ues or
ranges of nunerical values used to describe different physical
and chem cal aspects of the repository, the geol ogy and geonetry
of the area surrounding the WPP, and possi ble scenarios for
human i ntrusion. Sone paraneter values are well-established

physi cal constants, such as the Universal Gas Constant or atomc
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masses of radionuclides. Paraneters also can be physical,
chem cal or geologic characteristics that DOE established by
experinmentation. DOE has al so assigned paraneters to aspects of
human i ntrusion scenarios, such as the dianeter of a drill bit
used to drill a borehole that m ght penetrate the repository.
DOE di scussed i nformati on supporting paraneter devel opnent in
the CCA and in paraneter records located in the SNL WPP Record
Center. The records at SNL Record Center include WPP paraneter
entry fornms, Paraneter Records Packages, Principal |nvestigator
Records Packages, Data Records Packages, and Anal ysis Packages.
DOE uses all of these docunents to explain the full devel opnent
of paraneter val ues used as inputs to the CCA PA cal cul ati ons.
The Agency reviewed the CCA, paraneter docunentation and
record packages for approximately 1,600 paraneters used as i nput
values to the CCA PA cal cul ations. EPA further revi ewed
paraneters record packages and docunentation in detail for 465
paraneters inportant to performance of the disposal system The
Agency sel ected paraneters to review in depth based on the
followng criteria: paraneters that were likely to contribute
significantly to rel eases or seened to be poorly justified;
paraneters that control various functions of the CCA PA conputer

codes that were likely to be inportant to cal cul ati ons of
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rel eases and inportant to conpliance with the containnent
requi renents of 8191.13; and other paranmeters the Agency used to
evaluate the overall quality of SNL's docunentation traceability.
The Agency exam ned DOE s paraneter docunentation to see if the
followi ng el ements were present: detailed listings of code input
paraneters and the paraneters that were sanpl ed; codes in which
the paraneters were used and the conputer code nanes of the
sanpl ed paraneters; descriptions of the sources of data;
descriptions of the paraneters, data coll ection procedures, data
reduction and anal ysis, and code i nput paraneter devel opnent;
di scussions of the |inkage between input paraneter information
and data used to develop the input information; discussions of
the i nportance of the sanpled paraneters relative to final
cal cul ations of rel eases, correl ati ons anong sanpl ed paraneters,
and how these are addressed in PA;, a listing of the sources of
data used to establish paraneters; and data reduction
nmet hodol ogi es used for CCA PA paraneters, including an
expl anation of QA activities.

After its initial review, the Agency found that DCE had a
great deal of docunentation available in the SNL Records Center
supporting nost of the paraneters used in the CCA PA. However,

EPA had sonme concerns about the conpl eteness of the list of CCA
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PA paraneters, the description and justification to support the
devel opnent of sone code input paraneters, and the traceability
of data reduction and anal ysis of paraneter-related records. The
Agency did not agree with the technical justification of sone
paraneter values and probability distributions. The Agency did
not find adequate docunentation to support one of DOE s
pr of essi onal judgenent paraneters, the waste particle size val ue
(expressed as a particle dianeter). Oher paraneters such as
pr of essi onal judgnent paraneters and sone paraneters that were
used in DOE's 1992 PA cal cul ations were found to have adequate
docunentation to support the value used in the CCA PA
cal cul ati ons.

During its review, EPA found that the foll ow ng types of
docunent ati on were necessary to inprove DOE' s records: a
conpr ehensi ve dat abase of all paraneters used in the CCA PA a
dat abase of all paraneters based on experinental data, “roadmaps”
t hat docunent and |ink CCA PA paraneters to their sources,
conpl ete record packages in the SNL Record Center, background
docunent ati on on the devel opnment of those paraneters that were
originally used in DOE's 1992 PA cal cul ati ons and again were used
in the CCA PA cal cul ation, and adequate expl anations of why the

149 professional judgnment paranmeters in the conprehensive

109



paranet er database did not need expert elicitation. DOE provided
all of these pieces of docunentation, primarily by inproving the
quality of the records stored in the SNL WPP Records Center.

The Agency did not accept the use of professional judgenent to
derive the waste particle size paraneter, and thus required DOE
to use the process of expert elicitation to develop the value for
this paranmeter. (See also the preanble discussion for 8§194. 26
regardi ng expert elicitation for the waste particle size.) After
subsequent review and eval uation of the SNL WPP Record Center
records and after conpletion of expert elicitation, EPA was
satisfied with the additional docunentation provided by DCE for

t hese areas of concern.

The Agency requested further docunentation from DOE
expressi ng concern about information supporting 58 paraneters.
EPA divided these paraneters into those paraneters | acking
supporting evidence, those paraneters that have records
supporting val ues other than those sel ected by DOE, and those
paraneters that are not explicitly supported by the relevant data
or information. DOE provided additional information supporting
some of the parameters of concern to EPA. The Agency al so
performed its own sensitivity anal yses for the paraneters to

determine if changes to sone paraneters have a significant inpact
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on the final conputer calculations. The Agency’ s concerns were
resolved for thirty-four of these paraneters, either by DOE s
subm ssion of additional docunentation or by the results of
sensitivity anal yses conducted by EPA that indicated that changes
to certain paraneter values would not significantly inpact
results of conputer cal cul ations.

The Agency later required DCE to perform additional
calculations in a Performance Assessnent Verification Test
(“PAVT”) in order to verify that the cunul ative inpact of al
requi red and other corrections to input paraneters, conceptual
nodel s, and conputer codes used in PA was not significant enough
to necessitate a new PA. EPA directed DOE to incorporate
nodi fied values or distributions for twenty-four paraneters in
the PAVT. The PAVT showed that the cal cul ated rel eases may
increase by up to three tinmes fromthose in the original CCA PA
but that the WPP is still an order of nagnitude bel ow the
contai nnment requirenents in 8191.13. For further information
about results of the PAVT, see the preanble for 8194. 34, “Results
of PA.” DOE satisfied EPA's concerns about the paraneters by
i ncorporating EPA's changes to the paraneter val ues and paraneter
di stributions in the PAVT

Upon subsequent revi ew and eval uati on, EPA determ ned t hat
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DOE, after additional work and i nprovenent of records in the SNL
Record Center, adequately provided a detailed listing of the code
i nput paraneters; |isted sanpled input paraneters; provided a
description of paraneters and the codes in which they are used,
di scussed paraneters inportant to rel eases; described data
coll ection procedures, sources of data, data reduction and
anal ysis; and descri bed code input paraneter devel opnent,
i ncludi ng an expl anation of QA activities. Therefore, the Agency
proposes to determine that the CCA conplies with 8194.23(c)(4).
d. Public comrents on paraneter val ues

During the public comment period for the ANPR, EPA received
coments on specific paraneter values. After the end of the ANPR
public comment period, EPA also received coments on paraneter
di stribution values that the Agency mandated DOCE include in the
PAVT.

The Agency perforned a thorough review of the paraneters and
t he paraneter devel opnent process, as discussed in the previous
section. Inits initial review, the Agency found that DOE had a
great deal of docunentation supporting nost of the paranmeters
used in the CCA PA available in the SNL Records Center. EPA
specifically requested DCE to performthe PAVT in order to

determ ne the effects of different paraneter distributions for
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t hose paraneters that concerned EPA and that appeared to have a
significant inpact on the results of PA
e. Software |icenses

Section 194.23(c)(5) requires the CCA to docunent any
i censes necessary for software used in the PA. DCE stated that
it did not use any software requiring |licenses, since software
was devel oped by DOE or its contractors. EPA concurs with DOE s
statenent, and thus proposes to find that the CCA conplies with
8194. 23(c) (5).
f. Paranmeter correlation

Section 194.23(c)(6) requires the CCA to provide an
expl anation of the manner in which nodels and conputer codes
i ncorporate the effects of paraneter correlation. Paraneters are
correlated if they are not conpletely independent of each other.
For exanple, if two paraneters are progranmmed into conputer codes
so that both increase or decrease under the sanme conditions, the
two paraneters are correlated. Such a correlation can be
directly programmed as an explicit correlation specified by the
conputer user. A paraneter correlation also can be progranmed
into conputer codes indirectly through an induced correl ation
when one paraneter is used to derive a second paraneter in the

code. EPA eval uated paraneter correlation in the CCA because an
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i nproper paraneter correlation may call into question sone
paraneter values and nmay even call into question the validity of
the results from PA depending on how significant the correl ated
paranmeters are.

User-specified (explicit) paraneter correlations are
introduced into the CCA PA cal culations using a correlation
matrix or table in the Latin Hypercube Sanpling (LHS) conputer
program O all the paraneters, only rock conpressibility and
perneability are explicitly correlated in the LHS conputer code
input file. Wen values that are sanpled using the LHS conputer
code are used to calculate other values in the CCA PA
cal cul ations, an induced correlation paraneter relationship is
created through mathematical fornmulas used i n subsequent conputer
codes. This is the prevalent nmethod of correlation used in DOE s
PA.

EPA revi ewed the docunentation in the LHS Users Manual that
expl ai ns how paranmeter correlation is included in the paraneter
sanpl e process. EPA also reviewed information in the CCA which
di scussed the mat hemati cal nethods used to incorporate paraneter
correlation into the CCA PA cal cul ations. EPA also revi ewed
DOE' s sensitivity analysis of the paraneters sanpled in the CCA

PA, which includes a discussion of the inpacts of paraneter
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correl ati ons.

Based on its review of CCA docunentation and suppl enentary
i nformati on, EPA determ ned that DOE has adequately denonstrated
the manner in which the nodels and conputer codes incorporate the
effects of paraneter correlation. Specifically, the CCA contains
adequate: 1) discussions that explain how the effects of
paraneter correlation are incorporated; 2) explanations of the
mat hemati cal functions that describe these rel ationships; and 3)
descriptions of the potential inpacts on the sanpling of
uncertain paranmeters. The CCA al so adequately docunented the
effects of paranmeter correlation for both conceptual nodels and
the formul ati on of conputer codes, and appropriately incorporated
these correlations in the PA. Thus, the Agency proposes to find
t hat DOE has denonstrated conpliance with the requirenents of
8194. 23(c) (6).
5. EPA' s independent testing

Section 194.23(d) allows EPA to verify the results of
conputer simulations used in the CCA by perform ng i ndependent
simulations. This requirenment also requires DOE to provide EPA
wth data files, source codes, executable versions of conputer
software for each nodel, other material or information needed to

permt EPA to performindependent sinulations, and to access
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necessary hardware to perform such sinmulations within 30 days of
a request from EPA. This requirenent ensures that EPA can verify
calculations in the CCA and anal yze the potential inpact of
changes to the PA calculations if changes are nade to conputer
codes or paraneters.

DOE provided EPA with unrestricted access to conputer
hardware required to performsinulations related to the CCA. DOE
al so provided EPA with access to data files, source codes, and
execut abl e conputer codes for each nodel used in the CCA. DCE
provi ded staff to assist EPA in executing various verification
tests and sensitivity analyses with DOE hardware and software.
EPA perfornmed code verification tests on all CCA PA conputer
codes using CCA hardware and software. |In sone cases, EPA
required DOE to perform additional verification tests. EPA
conduct ed extensive paraneter sensitivity tests using the sane
system of CCA PA conputer codes. The PAVT was an i ndependent
conputer sinulation of the WPP s perfornmance conducted under
EPA's authority to require independent verification conputer
si mul ati ons under 8194.23(d). DOE provided assistance in all of
this work on a tinely basis. Because DCE provided EPA with ready
access to the necessary tools to permt EPA to perform

i ndependent sinul ations using conputer software and hardware
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enpl oyed in the CCA EPA proposes to find DOE in conpliance with
8194.23(d). For further information on EPA s eval uati on of
conpliance for 8194.23, see CARD 23.
C. Section 194.24, Waste Characterization

Section 194. 24, waste characterization, generally requires
DOE to identify and descri be quantitative information on the
chem cal, radiol ogical and physical characteristics of the waste
proposed for disposal at the WPP that can influence di sposa
system performance. The DOE has not denonstrated conpliance with
all the requirenments of 8194.24 as they pertain to waste
characterization activities at generator sites. Therefore, EPA
is proposing certification of conpliance with these requirenents,
with the condition that DOE nust submt additional information to
denonstrate full conpliance for waste generator sites. The
proposed conditions of certification are addressed under EPA s
di scussion of the requirenents at 88194.24(c)(3) through (5).

Section 194.24(a) requires DCE to descri be the chem cal,
radi ol ogi cal and physical conposition of all existing and to-be-
generated waste, including a |ist of waste conponents and their
approximate quantities in the waste. DOE described the existing
waste by conbining |like waste streans into el even final waste

forms and waste streamprofiles. A waste streamis defined by
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DOE as waste material generated froma single process or activity
that is simlar in material, physical form isotopic nmake-up, and
hazardous constituents. The waste stream profiles contai ned
informati on on the waste material paranmeters, or conponents, that
could affect repository performance. DCE extrapol at ed
information fromthe existing waste streans to determ ne the
anount of to-be-generated waste. DOE s waste profiles contained
appropriate specific information on the conponents and their
approximate quantities in the waste. Therefore, EPA proposes to
find DOE in conpliance with 8194. 24(a).

Sections 194.24(b) (1) through (3) require DOE to anal yze
wast e characteristics and waste conponents for their inpact on
di sposal system perfornmance. WAste conponents affect waste
characteristics and are integral to disposal system perfornmance.
For exanple, the waste characteristic gas generation is
controlled, in part, by the type and anobunt of waste conponents
such as netal waste containers and plastic material. DOE
identified waste-rel ated el enents pertinent to the WPP as part
of its screening for features, events, and processes (“FEPs”).
The FEPs used in the performance assessnent (“PA’) served as the
basis fromwhich characteristics and associ ated conponents were

identified and further anal yzed. (Refer to the preanble
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di scussion of 8194.32, “Scope of PA” for additional information
pertaining to FEPs.)

DOE concluded that six characteristics were expected to have
a significant effect on disposal system perfornmance and were used
in PA (i.e., paraneters were identified for each): solubility,
formati on of coll oidal suspensions containing radi onuclides, gas
generation, shear strength of waste, radioactivity of specific
i sotopes, and TRU activity at disposal. DOE identified eight
wast e conponents influencing the six significant waste
characteristics: ferrous netals, cellulose, radionuclide
identification, radioactivity of isotopes, TRU activity of waste,
solid waste conponents, sulfates, and nitrates. Finally, DCE
provided a |list of waste characteristics and conponents assessed,
but determ ned not to be significant for various reasons such as
negligi ble i npact on PA. EPA found that DOE used a reasonabl e
nmet hodol ogy to identify and assess waste characteristics and
conponents. The analysis appropriately accounted for uncertainty
and the quality of available information. Therefore, EPA
proposes to find DOE in conpliance with requirenents in
88194. 24(b) (1) through (3).

Section 194.24(c)(1) requires DOE to specify nuneric limts

on significant waste conponents and denonstrate that, for those
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limts, the WPP conplies with the nuneric requirenents of
88194. 34 and 194.55. Either upper or lower limts were
establ i shed for conponents that nust be controlled to ensure that
the PAresults conply with the contai nnent requirenents. DOE
explicitly included nuneric limts, identified as fixed val ues
Wi th no associ ated uncertainty, for four waste conponents. Lower
limts were established for ferrous and non-ferrous netals; upper
[imts were established for cellulosics and free water. The
three conponents related to radioactivity and radi onuclides were
effectively limted by the inventory estimtes used in the PA
The fixed-value Iimts and radionuclide inventory estimtes were
i ncluded in the PA cal cul ations through paraneters closely
related to these conponents, and the results denonstrated
conpliance with EPA's standards. EPA concurred with DOE that it
was not necessary to provide estimtes of uncertainty for waste
limts, so long as the PA denonstrated conpliance at the fixed
limts.

Explicit limts were not identified for solid waste,
sul fates, and nitrates, even though DCE identified these as
conponents significant to performance. For solid waste, EPA
determned that in the PA, DCE took no credit for the potenti al

gas-reducing effects of solid waste (i.e, assuned a lower |limt
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of zero) and denonstrated that the WPP would still conply. For
nitrates and sulfates, EPA determ ned that these conponents woul d
not significantly affect the behavior of the disposal system as
long as cellulosics were limted. Thus, EPA concurred that it is
unnecessary to specify limts for nitrates, sulfates, and solid
waste. Therefore, EPA proposes to find DOE in conpliance wth
§194. 24(c) (1).

Section 194.24(c)(2) requires DOE to identify and descri be
the nmethods used to quantify the limts of inportant waste
conponents identified in 8194.24(b)(2). DOE proposed to use non-
destructive assay (“NDA’) (e.g., passive active neutron assay),
non-destructive exam nation (“NDE’) (e.g., radiography), and
vi sual exam nation (“VE’) as the nethods used to quantify various
wast e conponents. The CCA descri bed nunerous NDA instrunent
systens and descri bed the equi pnent and instrunentation found in
NDE and VE facilities. DOCE also provided information about
performance denonstration prograns intended to show that data
obt ai ned by each nethod could neet data quality objectives
established by DOE. EPA found that these nethods, when
i npl ement ed appropriately, would be adequate to characterize the
i nportant waste conponents. Therefore, EPA proposes to find that

DCE has denonstrated conpliance with 8194. 24(c) (2).
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(I'npl enent ati on of neasurenent prograns at waste generator sites
i s addressed below for the requirenents at 88194.24(c)(4) and
(5).)

Section 194.24(c)(3) requires DOE to denonstrate that the use
of process know edge to quantify conponents in waste for disposal
confornms wth the quality assurance (“QA’) requirenents found in
8194.22. EPA expected DOE to submit specific information on the
process know edge to be used at waste generator sites as part of
DOE' s certification application. EPA requires such information
to conduct proper regulatory review of whether use of the process
know edge is appropriate and reliable. DCE provided sonme
information on its overall plans for using process know edge in
the CCA. DOE did not, however, provide specific informtion on
the use of process know edge at any waste generator site in the
CCA, nor did it provide information denonstrati ng establishnment
of the required QA prograns.

After subm ssion of the CCA, EPA subsequently received
i nformati on regardi ng process know edge to be used at the Los
Al anpbs National Laboratory (“LANL"). EPA determ nes DOE to have
adequat el y descri bed the use of process knowl edge for retrievably
stored (legacy) debris waste streans at LANL. EPA has confirned

establi shment and execution of the required QA prograns at that
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wast e generator site through inspections. (See the preanble
di scussion of 8194.22, “Quality Assurance,” for further
informati on on inspections.) Therefore, the Agency determ nes
t hat DOE has denonstrated conpliance with the 8194.24(c)(3) QA
requi renment for LANL. EPA does not find, however, that DOE has
adequat el y descri bed the use of process know edge for any other
waste streans at LANL (other than the retrievably-stored (I egacy)
debris waste streans di scussed above). Furthernore, DCE has not
denonstrated conpliance with 8194. 24(c)(3) for any other waste
generator site.

Sections 194.24(c)(4) and (5) require DCE to denonstrate that
a systemof controls has been and wll continue to be inplenented
to confirmthat the waste conponents enplaced in the WPP wi ||
not exceed the upper Iimt or fall belowthe lower |imt
calcul ated in accordance with 8194.24(c)(1). The system of
controls nust conformto the QA requirenents specified in
8194.22. DOE described a system of controls over waste
characterization activities, such as the requirenments of the TRU
QA Program Pl an (“TRU QAPP”) and the Waste Acceptance Criteria
(“WAC’). EPA found that the TRU QAPP established appropriate
technical quality control and performance standards for sites to

use in devel oping site-specific sanpling plans. Further, DOE
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outlined two phases in waste characterization controls: waste
stream screeni ng/verification (pre-shipnent) and waste shi pnment
screening/verification (pre-receipt of waste at the WPP). The
tracki ng system for waste conponents agai nst their upper and/or
lower limts is found in the WPP Waste Infornation System
(“VWS). If inplenented as proposed, EPA believes that the TRU
QAPP, WAC, and WN' S are adequate to control inportant conponents
of waste enplaced in the WPP. EPA audited DOE' s QA prograns at
CAO, SNL and WD and determ ned that DCOE properly adhered to QA
prograns that inplenent the applicable NQA standards and

requi renents. (See the preanble discussion of 8194.22 for
further information.) However, in the CCA DCE did not
denonstrate that the WWS is fully functional and did not provide
information regarding the specific systemof controls to be used
at individual waste generator sites.

After subm ssion of the CCA, EPA subsequently received
informati on regardi ng the systemof controls to be used at LANL.
The Agency confirnmed through i nspections that the system of
controls is adequate to characterize waste and ensure conpliance
with the limts on waste conponents, and also confirnmed that a QA
program had been established and executed at LANL i n conformance

with NQA requirenments. Mreover, DOE denonstrated that the WAV S
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is functional with respect to LANL -- i.e., that procedures are
in place at LANL for adding information to the WWS system that
information can be transmtted from LANL and i ncorporated into
the central database, and that data in the WA S dat abase can be
conpiled to produce the types of reports described in the CCA for
tracking conpliance with the waste |limts. Therefore, EPA
determ nes DCE to have denonstrated conpliance with
88194. 24(c)(4) and (5) for several waste streans in the category
of retrievably stored (legacy) debris waste at LANL. EPA' s
proposed determ nation of conpliance is limted to those
retrievably stored (|l egacy) debris waste streans that can be
characterized using the systens and processes audited by DOE
i nspected by EPA, and found to be adequately inplenented at
LANL. 2 EPA does not find, however, that DOE has denonstrated
conpliance with 8194.24(c)(4) for any other waste stream at LANL,
or with 88194.24(c)(4) and (5) at any other waste generator site.
In order to ship transuranic waste from ot her waste generator
sites for enplacenent at the WPP, DOE w |l have to denonstrate

conpliance with the 8194.24(c)(3) through (5) requirenents.

22 See Docket A-93-02, Itemll-1-70 for a list of these
systens and processes. They include characterization
met hodol ogi es and rel evant procedures, such as that used for
entering data into the WN' S dat abase.
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Conpliance with the requirenents as they relate to QA prograns
w Il be eval uated and approved for each generator site in
accordance with the language in Condition 2 (“Quality Assurance”)

of the proposed Appendix Ato 40 CFR Part 194. To fully conply

wWth these requirenents, DOE nust al so submt -- and EPA nust
approve -- for each waste streamor group of waste streans,
i nformati on on how process knowl edge will be incorporated into

waste characterization activities, and on the systemof controls
proposed for (a) given waste strean(s). A waste streamis
defined by DCE as waste material generated froma single process
or activity that is simlar in material, physical form isotopic
make- up, and hazardous constituents. EPA expects that this
information will be contained in site-specific docunents
i ncluding, for exanple, site certification quality assurance
pl ans (“QAPs”) and quality assurance project plans (“QAP} Ps”).
Al'l such docunentation submtted by DCE regardi ng plans for waste
characterization of specific waste streans will be placed in
EPA' s dockets for public inspection.

As waste generator sites establish waste characteri zation
prograns for new waste streans (or groups of waste streans), EPA
W Il assess their conpliance with the 88194. 24(c)(3) and (4)

requi renments. EPA will conduct an audit or inspection of a DOE
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audit at each site to evaluate the use of process know edge and
the establishnment of a systemof controls for each waste stream
or group of waste streans. |In order for a site to denonstrate
the inplenmentation of a systemof controls, the WWS nust be
denonstrated to be functional at any waste generator site before
any waste strean(s) may be shipped fromthat site for disposal at
the WPP. By this, EPA neans that a waste generator site nust
denonstrate that it has procedures in place for entering data
into the WWS tracking system and that such data can be
transmtted to the WN S database so that it is available for
conpilation and reporting. |In order for EPAto confirmthat a
system of controls has been adequately executed in accordance
with 8194.24(c)(4), DOE nust denonstrate that neasurenent
techni ques and control nethods can be inplenented for each waste
stream or streans which DOE plans to enplace in the WPP

As described in the proposed certification condition, EPA s
decision to approve site-specific plans for the use of process
knowl edge and the system of controls -- and thus to approve a
site to transport a waste stream for disposal at the WPP --
woul d be nmade only after public comment has been solicited and
after EPA has conducted an audit or an inspection of a DCE audit

of the waste generator site. Therefore, before making any
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determ nation to approve the use of process know edge or the
system of controls, EPA would publish a notice in the Federal

Reqgi ster announcing its intent to eval uate waste characterization
prograns for a given waste stream (or waste streans) at one or
nore sites. There would be allowed at | east a 30-day comment
period on DCOE s proposed prograns for process know edge and a
system of controls for one or nore specific waste streans.

EPA bel i eves that approval of site specific QA prograns is
requi red by, and that this proposed procedure is consistent with
the provisions of Section 194.24(c)(3)-(5) because it requires
DCE to (1) denonstrate application of established and executed
qual ity assurance prograns to use of process know edge; (2)
denonstrate i npl enentation of the required system of controls;
and (3) denonstrate application of established and executed
gual ity assurance prograns to the systemof controls, at the
i ndi vi dual waste generator sites prior to shipnent of wastes from
such sites. EPA requests comment on whether the Agency should
pl ace a condition on its certification of conpliance at WPP
consi sting of future denonstrations by DOE that the
88194. 24(c)(3)-(5) requirenents have been net, prior to shiprent
of TRU waste to WPP from such sites. In particular, EPA

requests conment on its prelimnary conclusion that the proposed
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procedures for determ ni ng whet her adequate quality assurance
prograns have been established and executed by DOE are consi stent
wth 40 CFR Part 194. However, if, based upon public comment on
today's proposed action, EPA concludes that it would be
appropriate to make clarifying changes to 40 CFR Part 194 t hat
specifically set forth these procedures, EPA may do so as part of
its final action on today's proposal.

EPA's witten determ nation that DOE has denonstrated
conpliance with these requirenents, as well as the results of any
audits or inspections, would be placed in the public dockets.

EPA will confirm ongoing conpliance with these requirenents

t hrough unfettered access to waste generator sites for the

pur pose of conducting inspections under its authority at 88194.21
and 194. 24(h).

Section 194.24(d) requires DOE either to include a waste
| oadi ng schene which conforns to the waste | oadi ng conditions
used in the PA and in conpliance assessnents, or to assunme random
pl acenent of waste in the disposal system DCE elected to assune
t hat radi oactive waste woul d be enplaced in the WPP in a random
fashion. DCE exam ned the possible effects of waste | oading
configurations on repository performance (specifically, rel eases

from human intrusion scenarios) and concluded that the waste
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| oadi ng schene woul d not affect releases. DCE incorporated the
assunption of randomwaste loading in its perfornmance and
conpl i ance assessnents (pursuant to 88194. 32 and 194. 54,
respectively).

The EPA determ ned that, because DOE had assuned random waste
| oadi ng and al so had found that potential non-random | oadi ng of
waste woul d not affect releases, a final waste | oading plan was
unnecessary. EPA determ ned that DCE cross-referenced the
resul tant waste distribution assunptions fromthe waste | oading
plan with the waste distribution assunptions used in PA and
accurately nodel ed random pl acenent of waste in the disposal
system Since EPA concurred with DOE that a final waste | oading
pl an was unnecessary, DCE does not have to further conply with
8194.24(f), requiring DOE to conformw th the waste | oadi ng
conditions, if any, used in the PA and conpliance assessnent.

EPA proposes to find that DOE conplies with 8§8194.24(d) and (f).

Section 194.24(e) prohibits DOE from enplacing waste in the
WPP if its disposal woul d cause the waste conponent limts to be
exceeded. Section 194.24(g) requires DCE to denonstrate that the
total inventory enplaced in the WPP will not exceed Iimtations
on TRU waste described in the LMA. Specifically, the LWA defi nes

limts for: surface dose rate for renote-handled (“RH) TRU
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waste, total amount (in curies) of RH TRU waste, and total
capacity (by volune) of TRU waste to be disposed. (LWA, Section
(7)(a)) In order to neet the 88194.24(e) and (g) limts, DCE
intends to rely on the TRU QAPP, WAC, and two-phase waste
characterization (pre-shipnent at generator sites, and pre-
receipt at the WPP). The CCA stated that the WNS will be used
to track specific data related to each of the LWAlimts; by
generating routine WAVS reports, DOE will be able to determ ne
conpliance with the inposed |imts. The WNS will also be used
to track information on each of the inportant waste conponents
for which limts were established. EPA finds that the WNS is
adequate to track adherence to the limts, and that the WWN S has
been denonstrated to be fully functional at the WPP facility; as
di scussed above, waste generator sites will denonstrate VWN S
procedures before they can ship waste for disposal at the WPP.
Therefore, EPA proposes to find DOE in conpliance with

88194. 24(e) and (g9).

Section 194.24(h) allows EPA to conduct inspections and
record reviews to verify conpliance with the waste
characterization requirenents. As discussed above, EPA intends
to nonitor execution of waste characterization and QA prograns at

wast e generator sites through inspections and record reviews.
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In summary, EPA proposes to find that DOE is in conpliance
with 8194. 24, and that LANL has denonstrated conpliance with
88194. 24(c)(3) through (5) for certain retrievably stored
(l egacy) debris waste streans and may therefore ship TRU waste
for disposal at the WPP (as such shipnents relate solely to
conpliance with EPA s disposal regul ations; other applicable
requi renents or regulations still my need to be fulfilled before
di sposal may commence). EPA' s proposed determ nation of
conpliance is limted to those retrievably stored (| egacy) debris
waste streans that can be characterized using the systens and
processes audited by DOE, inspected by EPA and found to be
adequately inplenented at LANL.

The Agency al so proposes to certify conpliance subject to the
condition that DOE nmay not ship other waste streans for
enpl acenent at the WPP until EPA determ nes that (1) DOE has
provi ded adequate informati on on how process knowl edge will be
i ncorporated into waste characterization activities for a
particul ar waste stream at a generator site, and (2) DCE has
denonstrated that the system of controls described in
8194.24(c)(4) has been established for the site. |In particular,
DCE nust denonstrate that the WANS systemis functional for any

waste generator site before waste may be shipped, and that the
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system of controls can be inplenented for each waste stream which
DOE plans to dispose in the WPP. As discussed in the preanble
for 8194.22 (and in Condition 2 of the proposed Appendix A to 40
CFR Part 194), DOCE nust al so denonstrate that sites have
establ i shed and executed the requisite QA prograns described in
88194.22(a)(2) (i) and 194.24(c)(3) and (5).

The Agency proposes that the decision to allow a waste
generator site to dispose of a waste streamat the WPP will be
made only after public coments have been solicited on DCE s
proposed site-specific prograns and after EPA has conducted an
audit or an inspection of a DOE audit of the waste generator
site. EPA will nake available, in its public docket, the site-
speci fic program docunents being considered by the Agency, and

wi Il publish a notice in the Federal Register announcing its

intent to evaluate such plans. There will be allowed at |east a
30-day public comment period for interested parties to comment on
DOE' s proposed prograns for process know edge and a system of
controls for one or nore specific waste streans. EPA al so pl ans
to conduct an audit or an inspection of a DOE audit at each site
to eval uate the execution of such plans for pertinent waste

st reans.

EPA' s approval of the plans relevant to conpliance with
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88194.24(c)(3) and (4) will be indicated in a letter fromthe

Adm ni strator’s authorized representative to the Departnent. EPA
is proposing to define the Adm nistrator’s authorized
representative as “the director in charge of radiation prograns
at the Agency” to clarify the delegation of responsibilities
described in the Conpliance Criteria and in the proposed

conditions of certification. A copy of the approval letter, as

well as the results of any inspections, wll be placed in the
publ i c dockets. After approval of the site-specific plans for
characterization of (a) waste strean(s), EPA wll confirmthe

execution of the prograns at each waste generator site and
continued conpliance with the requirenents of 88194.24(c) (3)

t hrough (5) through inspections and audits under its authority at
88194. 21, 194.22(e) and 194.24(h). Results of such inspections
wll be nade available to the public through the Agency’s public
dockets, as described in §194.67.

For specific | anguage on the waste characterization
conditions of certification, see Condition 3 of the proposed
Appendi x A to 40 CFR Part 194; for specific |anguage on the
qual ity assurance requirenents that relate to waste
characterization, see Condition 2 of the proposed appendi x. For

further information on EPA s eval uation of conpliance for
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8194. 24, refer to CARD 24.
D. Section 194.25, Future State Assunptions

Section 194. 25 stipul ates that perfornmance assessnents (“PA")
and conpliance assessnents (“CA’) “shall assune that
characteristics of the future remain what they are at the tine
the conpliance application is prepared, provided that such
characteristics are not related to hydrogeol ogi c, geol ogic or
climatic conditions.” The purpose of the future state
assunptions is to avoid unverifiabl e and unbounded specul ati on
about possible future states of society, science, |anguages, or
ot her characteristics of mankind. The Agency has found no
accept abl e net hodol ogy that coul d nake predictions of the future
state of society, science, |anguages, or other characteristics of
manki nd. However, the Agency does believe that established
scientific nethods can nmake pl ausi bl e predictions regarding the
future state of geol ogic, hydrogeologic, and climatic conditions.
Therefore, 8194.25 focuses PA and CA on the nore predictable
significant features of disposal system performance, instead of
al | om ng unbounded specul ation on all devel opnents over the
10, 000-year regulatory tinme frane.

EPA required DCE to identify and docunent all future state

characteristics and conditions that are used in the PA and CA
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For all elenments of the PA and CA that do not relate to

hydr ogeol ogi ¢, geologic or climatic conditions, DOE was required
to assune that characteristics of the future remain what they are
at the tinme the conpliance application was prepared. DOE was
required to docunent the effects of potential changes to

hydr ogeol ogi ¢, geologic and climatic conditions on the disposal
system For geol ogic conditions, EPA required DCE to address

di ssol ution, near surface geonorphic features and processes, and
subsidence in the geologic units of the disposal system For
climatic conditions, EPA required DOE use current climatic

condi tions for conparison and to consider cycles of increased
preci pitation.

In accordance with 8194.25(a), DCE provided a description of
the future state assunptions for the features, events and
processes (“FEPs”) used in the PA and CA. Except where specified
otherwise (i.e., 88194.32 and 194.33), DOE assuned that current
characteristics for the FEPS not related to hydrogeol ogy, geol ogy
and climatic conditions will remain constant throughout the
10, 000-year regulatory tine frane. EPA reviewed the information
in the CCA and agrees with the future state assunptions that DOE
has made. EPA found this information to be inclusive of al

rel evant el enents of the PA and CA.
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To fulfill the requirenents of 8194.25(b)(1), DCE predicted
the potential future hydrogeol ogic conditions at the WPP. DCE
devel oped several future state assunptions about the
hydr ogeol ogi cal conditions of the WPP, such as increased
preci pitation i npacts on recharge |ocation and capacity,
hydraulic gradient, and transmssivity in the Cul ebra nenber of
the Rustler and Dewey Lake formations. In a few cases, DCE found
t hat hydrogeol ogi ¢ conditions can change with tinme and can
possi bly affect the PA. DCE addressed these potential changes in
the PA. EPA reviewed the adequacy of the uncertainty of key
paranet er assunptions, such as the inpacts of m ning subsidence
on Cul ebra transmssivity. EPA found that DOE adequately
addressed the effects of mning-induced subsidence on Cul ebra
hydr ogeol ogi ¢ conditions. EPA reviewed the future state
assunpti ons DOE nade about hydrogeol ogi c conditions and concl udes
that DOE has accurately characterized and nodel ed the potenti al
changes fromcurrent conditions. EPA found that DCE s
i ncorporation of these changes into the PA was adequate. O her
potenti al changes to hydrogeol ogi c conditions, notably those
associated with clinmate change, are addressed in the discussion
of 8194. 25(b) (3).

Section 194.25(b)(2) requires DOE to consider the effects of
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potential changes to geol ogic conditions on the disposal system
DOE predicted potential future geologic conditions at the WPP.
DOE anal yzed the stratigraphy and physi ography of undistributed
geol ogic conditions, salt creep and excavation-induced stress
changes, geochem stry, seismc activity, disturbed rock zone,
di ssolution, and mning in the McNutt potash zone above the
repository. DCE al so anal yzed the geol ogic effects of existing
borehol es, brine reservoirs, and drilling intrusions. EPA found
DOE' s assunptions of the future geologic conditions to cover the
significant geologic units and conditions that affect PA and
determ ned that the screening argunents adequately justify the
exclusion of the majority of the geol ogical FEPs fromthe PA and
CA. For additional information on the FEPs included in the PA
and CA, see 8194.32. EPA evaluated the CCA and additi onal
i nformati on provided by DOE at EPA s request regarding the
uncertainty associated with deep dissolution and considers DOE s
anal ysi s adequate. For additional information on both geol ogic
and hydrogeol ogi c conditions of the WPP, see 8194. 14(a).
Section 194.25(b)(3) requires DOE to consider the effects of
potential changes to climatic conditions on the di sposal system
At the WPP, availability of water for recharge is the primary

concern related to global climte change. Future global warm ng
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woul d be expected to continue the trend to less precipitation in
the vicinity of the WPP (which woul d be beneficial to disposa
system performance). DOE concluded that gl obal cooling -- and

i ncreased precipitation -- is the worst case scenario for the
WPP. |In accordance with 8194. 25(b)(3), DCE identified and
described the effects of increased precipitation in future
cooler climate cycles on the repository. DOE considered
potential increased participation over the next 10,000 years and
i ncorporated the uncertainty of the effects of this climte
change in the PA through nodeling of dissolution, groundwater

fl ow, and potential radionuclide transport in groundwater. DOCE
described climate change due to potential natural causes and the
resulting changes in recharge rates, groundwater flow velocity,
and flow direction. DCE included nodels of the inpact of
potential climte changes on groundwater flow in the Cul ebra over
the regulatory tine period.

EPA found that the CCA included adequate di scussions of the
current and previous climate at the WPP site and found that DOE
addressed the inpacts of potential climte change over the
regulatory time frame. EPA concludes that DOE appropriately
considered climte-related factors such as precipitation,

tenperature, and evapotranspiration that m ght affect groundwater
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flowin the regional three-dinensional groundwater basin nodel.
EPA al so exam ned DOE s descriptions of recharge associated with
potential climte change effects and found that DOE adequately
descri bed the uncertainties associated wth potential change to
the future climate cycles. For additional information on clinmate
change ground water flow, see 88194.14(a) and (i).

I n addi ti on, EPA eval uated potential hydrogeol ogi c changes
related to climte change, including: groundwater recharge,
Cul ebra flow rate variations, and water table el evation. EPA
eval uated the additional information DOE provided at EPA s
request regarding vertical inflowto the Dewey Lake Formation and
t hr ee- di nensi onal groundwater flow nodeling, and concl uded t hat
DOE provi ded adequate docunentation to sufficiently address the
i ssues. EPA verified that the CCA acknow edges and quantifies
uncertainties in hydrogeologic conditions found in the site
characterization data descriptions and nodel i ng assunptions. EPA
al so found that DCE nodel ed the effects of climate changes during
t he next 10,000 years on the groundwater flow in the Cul ebra.
After reviewing the CCA and the additional information provided
by DOE at EPA s request, EPA concluded that DOE s expl anation of
uncertainty associated with the potential wetter climte inpacts

on Cul ebra transm ssivities resulting from potential dissolution
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of fracture infillings is acceptable.

EPA determ ned that the overall CCA approach to dealing with
uncertainty, and the exanples of conservative assunptions used to
conpensate for uncertainty, is consistent with the FEPs |ist,
screeni ng argunents, and nodel descriptions. EPA proposes to
find DOE in conpliance with 8194.25. For further information on
EPA' s eval uation of conpliance with 8194.35, refer to CARD 25.

E. Section 194.26, Expert Judgnent

The requirenments of 8194.26 apply to expert judgnent
elicitation. Expert judgnent is typically used to elicit two
types of information: nunerical values for paraneters (vari abl es)
that are neasurable only by experinents that cannot be conducted
due to limtations of tinme, noney, and physical situation; and
essentially unknowabl e i nformation, such as which features shoul d
be incorporated into passive institutional controls to deter
human intrusion into the repository. (61 FR 5228) Quality
assurance (“QA’) requirenents in accordance with 8194.22(a)(2)(v)
nmust be applied to any expert judgnent to verify that the
procedures for conducting and docunenting the expert elicitation
have been fol | oned.

The requi renents of 8194.26(a) prohibit expert judgnment from

bei ng used in place of experinental data, unless DCE can justify
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that the necessary experinents cannot be conducted. Expert
j udgnent may substitute for experinental data only in those
instances in which limtations of tine, resources, or physical
setting preclude the successful and tinely collection of data.

The CCA submitted on Cctober 29, 1996, did not identify any
expert elicitation activities. During the Agency’ s review of PA
paraneters, EPA found that inadequate explanation and information
was provided on the derivation of 149 paraneters identified in
the CCA as resulting from professional judgnent (e.g., code
control paraneters, physical constants). The Conpliance Criteria
do not provide for utilization of “professional judgnent.” |nput
paraneters are to be derived fromdata coll ection,
experinmentation, or expert elicitation. EPA requested in letters
to DCE dated March 19, April 17, and April 25, 1997, that DOE
provi de additional information on the derivation of the 149
paraneters. (Docket A-93-02, Itens II1-1-17, 11-1-25, and I1-1-27)
In the absence of data collection or experinentation, EPA
expected DOE to derive these input paranmeters through expert
elicitation.

DOE responded to EPA's requests by adding information to and
inproving the quality of the records stored in the Sandi a

Nat i onal Laboratory (“SNL”) Records Center to enhance the
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traceability of paraneter values. EPA deened the docunentation
provi ded by DOE adequate to denonstrate proper derivation of al
but one of the so called professional judgnent paraneters - the
waste particle size distribution paraneter. The renaining
paraneters questioned by EPA were found to have adequate
docunentation to support the values used in the CCA PA

cal cul ations. For further discussion of the technical review of
PA paraneters, see the preanble for 8194.23. EPA required DCE to
use the process of expert elicitation to devel op the val ue
distribution for the waste particle size paraneter. (Docket A-93-
02, Itemll-1-27)

The waste particle size paraneter is inportant in the PA
because it affects the quantity of radioactive materials rel eased
in spallings frominadvertent human intrusion. Because particle
di anmeters are uncertain and cannot be estinmated either directly
fromavail able data or fromdata collection or experinentation,
the waste particle size paraneter had to be based on an
elicitation of expert judgnent.

DCE conducted the expert judgnent elicitation on May 5
t hrough May 9, 1997. The process included: definition of
technical issues; public notification; selection of experts;

general orientation and elicitation training;, presentation and
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review of issues; preparation of expert analysis by elicitor;
di scussi on of analysis by panel nenbers; elicitation;
reconposition; review and approval of dissenting opinions
provi ded by experts; and docunentation of the process and
results. The results of the expert elicitation consisted of a
nmodel for predicting waste particle size distribution as a
function of the processes occurring within the repository, as
predicted by the PA. This particle size distribution was
i ncorporated in the PAVT cal cul ations; for a detailed discussion
on the sanpling of uncertain paranmeter distributions, refer to
t he preanbl e di scussion of 8194.34, “Results of PA. " DCE
conpleted a final report entitled, “Expert Elicitation on WPP
Waste Particle Size Distributions(s) During the 10, 000- Year
Regul atory Post-cl osure Period.” (Docket A-93-02, Itemll-1-34)
EPA proposes to find that DCE conplies with 8194. 26(a) because
t he Agency found adequate support for the derivation of al
paranmeter values with the exception of the waste particle size
paraneter, for which DOE undertook an expert elicitation.

EPA's review of DOE's conpliance with the requirenents of
8194.26 principally focused on the conduct of the elicitation
process. Sections 194.26(b) and (c) set specific criteria for

the performance of an expert judgnment elicitation. DOE nust:
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identify the expert judgnents used to support the conpliance
application; identify the experts involved in the process;
describe the process of eliciting expert judgnent; docunent the
results; docunent that the experts have the necessary

i ndependence and qualifications for addressing the questions and
i ssues presented; explain the connection between the questions
posed to the expert panel and the manner in which the final

report of the panel is used in the conpliance application; adhere
to requirenents on the conposition of the expert panel, including
the fraction of the panel nenbers who are enployed by DOE, assure
the public be given the opportunity to present their views in the
expert judgnent process; and docunent the elicitation process so
as to denonstrate a |logical progression fromthe first statenent
of issue given to the panel to the conbination and presentation
in the final report.

EPA observed DOE s elicitation process and conducted an audit
of the docunentation prepared in support of DOE s conpliance with
8194.26. The scope of the audit covered all aspects of the
expert judgnment elicitation process, including: panel neetings,
managenent and team procedures, curriculumvitae of panel
menbers, background docunents, and presentation materials. EPA

al so assessed conpliance with the QA requirenents of 8194. 22.
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EPA found that the docunentation provided by DOE addressed the
requi rements of 8194.26(b)(2).

In accordance wth 8194.26(b)(1), DOE identified the
i ndi vi dual experts on the panel. EPA found that the expert panel
was conposed of six experts, including four fromconsulting firnms
and two associated with universities. Two of the six panel
menbers were DOE contractors at the time of the elicitation
Therefore, in accordance with 8194.26(b)(7), the panel included
at least five individuals, tw-thirds of whom were not enpl oyed
by DOE or DCE contractors. |In accordance with 8194.26(b)(3), the
panel did not include individuals who will use the judgnments or
who mai ntain, at any organi zational |evel, a supervisory role or
who are supervised by those who will utilize the judgnent. EPA
found DOE s docunentation to denonstrate conpliance with these
requi renents.

Based on its review of curriculumvitaes and conpl eted
organi zati onal conflict of interest fornms, EPA determ ned that
t he experts on the panel denonstrated the required i ndependence
and | evel of know edge required by the questions or issues
presented. (8194.26(b)(4)) EPA found the background and
orientation materials addressed the rel ati onshi p anong

informati on and issues as well as the purpose and intent of the
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judgnment, in accordance with 8194.26(b)(5). The Agency
determ ned that the expert elicitation nmet the requirenent at
8194. 26(b) (6) since the result of the process was a paraneter
distribution that could be inplenented directly in the PA. EPA
al so found that DOE afforded the public an opportunity to present
scientific and technical views to the expert panel. (8194.26(c))

Based on the review of expert elicitation supporting
docunent ati on devel oped by DOE and its contractors, as well as
the results of the EPA audit to verify conpliance, EPA proposes
to determine that DOE conplies with the requirenents of 8194. 26
in conducting the required expert elicitation.

Numer ous public conmments were recei ved on DCOE s statenent
that it did not conduct any expert judgenment activities in
devel oping the CCA. As many conmenters correctly pointed out,
the CCA did not contain adequate information to allow a revi ewer
to ascertain whether a | arge nunber of the input paraneters were
properly derived in accordance with the explicit requirenments of
the Conpliance Criteria. DOE subsequently provided additional
i nformati on, and substantially inproved the quality of the
records at the SNL Records Center to make it possible to confirm
that all but one of the suspect input paraneters were adequately

supported. For further discussion of on EPA s eval uation of
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conpliance with 8194.26 and rel ated public coments, see CARD 26.
F. Section 194.27, Peer Review

Section 194.27(a) requires DOE to conduct peer review
evaluations related to conceptual nodels, waste characterization
anal yses, and the eval uation of engineered barriers. This
section, at 88194.27(b) and (c)(1), also requires DOE to submt
docunent ati on showi ng that the required peer reviews were
conducted in a manner conpatible with NUREG 1297, “Peer Revi ew
for Hi gh-Level Nuclear Waste Repositories.” (Docket A-92-56, Item
I11-B-1h) NUREG 1297 is incorporated by reference in the
Conpliance Criteria. As stated in NUREG 1297, the purpose of
peer reviewis to provide confidence in the validity of technical
and progranmatic judgnents involving scientific uncertainty or
anbi guity by subjecting those judgnents to the eval uation of
qualified, independent specialists. (NUREG 1297, p. 2)

DOE conpl eted the required peer reviews and included a
description of the peer review process in the CCA. EPA s CAG
i ndi cates the types of docunentation necessary for 8194.27(b) to
denonstrate that peer reviews were conducted in accordance wth
t he NUREG 1297 gui dance. For exanple, the CCA should show t he
process by which peer review panels deliberated, should present

t he concl usi ons they reached, and should show that panel nenbers
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were qualified and free of conflicts of interest. EPA reviewed
the CCA to determ ne whether DOE s procedures and plans for the
requi red peer reviews were consistent wth the CAG and whet her
the required peer reviews had actually been conducted in
accordance with those procedures and pl ans.

Many of the docunents detailing DOE s inplenentation of
NUREG- 1297 are kept by DOE as quality assurance (“QA’) records
and were not included in the CCA but were nmade avail able to EPA.
EPA first reviewed the CCA and supplenentary reports and
confirmed that the required peer reviews had been conducted. To
eval uate the peer review process further, EPA conducted an audit
of DOE's QA records for peer review in February 1997. The audit
consi sted of an extensive review of DOE' s records and intervi ews
with DOE staff and contractors who nanaged the required peer
reviews. The audit raised several isolated findings, but none of
these was sufficient to |l ead EPA to conclude that any of the peer
revi ews had been conducted in an manner inconpatible with NUREG
1297.

EPA proposes to find DOE in conpliance with 88194.27(a) and
(b). DOE submtted docunentation in the CCA show ng that the
requi red peer reviews had been conducted. DOE s procedures for

t he conduct of peer review satisfactorily incorporated the
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essential elenments of NUREG 1297, as identified in the CAG The
audit conducted by EPA verified that DOE properly followed its
procedures for peer review

Section 194.27(c)(1) requires DOE to show that the three
requi red peer reviews, if conducted prior to pronul gation of
40 CFR Part 194, were conducted in accordance with an alternative
process substantially equivalent to NUREG 1297. Because DCE
conducted the required peer reviews after the pronul gati on of
40 CFR Part 194, this requirenent is not applicable.

Section 194.27(c)(2) requires DOE to docunent any peer
revi ews conducted by DOE ot her than those required by 8§194.27(a).
The additional peer reviews were not required to be conpatible
with the guidance in NUREG 1297, but EPA recomended in the CAG
that they be docunented in a manner simlar to the required peer
reviews. EPA expected that docunentation would be sufficient to
identify the purpose, scope, nenbership, and findings of a given
peer review.

DCE devel oped a list of criteria, based principally on
gui dance in NUREG 1297, to determ ne whether a review activity
conducted prior to pronulgation of the Conpliance Criteria
constituted a peer review. DOE then identified past activities

that net the criteria and incorporated rel evant docunentation in
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the CCA. EPA reviewed the materials provided and found t hat

si xteen peer reviews were properly included in the CCA. EPA al so
found that the CCA contained sufficient docunentation to all ow
EPA to identify the purpose, scope, nenbership, and findi ngs of

t hose sixteen peer review activities. Therefore, EPA proposes to
find DOE in conpliance with § 194.27(c)(2).

Comments received in regard to peer review expressed mainly
two concerns. First, comrenters considered the CCA inconplete
because sone peer reviews were reopened after the CCA was sent to
EPA in October 1996. EPA requested, received, and docketed
pertinent docunentation resulting fromthe reopened peer reviews
prior to determning that the CCA was conpl ete.

Second, commenters questioned the findings of sone peer
reviews. EPA s conpliance review for 8194.27(b) focused on the
extent to which the required peer reviews were conducted in a
manner conpatible with NUREG 1297. The Agency believes that the
critical evaluation of peer review findings is necessary but not
directly relevant to DOE' s conpliance with 8194.27. EPA
carefully exam ned the findings of all peer reviews conducted
after the pronul gation of 40 CFR Part 194 and di scusses them
under the relevant technical sections: quality assurance

(8194. 22), conceptual nodels (8194.23), waste characterization
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(8194. 24), passive institutional controls (8194.43), and
engi neered barriers (8194.44). For further information of EPA s
eval uation of conpliance for 8194. 27, see CARD 27.
Xl . Cont ai nnent Requi renents

The di sposal regul ations include requirenents for contai nnment
of radionuclides. The containnment requirenents at 40 CFR 191. 13
specify that rel ease of radionuclides to the accessible
envi ronnent shall not exceed specific limts, which are based on
t he anobunt of waste in the WPP at the tine of disposal
(8194.31) Assessnent of the likelihood that the WPP will neet
these release |imts is conducted through use of a process known
as performance assessnent (“PA’). The WPP PA essentially
consists of a series of conputer sinulations that attenpt to
descri be the physical attributes of the disposal system (site,
geol ogy, waste fornms and quantities, engineered features) in a
manner that captures the behaviors and interactions anong its
vari ous conponents. The conputer simulations require the use of
conceptual nodels that represent physical attributes of the
repository. The conceptual nodels are then expressed as
mat hemati cal relationships, which are then translated into
conputer code. The results of the simulations show the potenti al

rel eases of radioactive materials fromthe disposal systemto the
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accessi bl e environnent over the 10, 000-year regulatory tine
frame. (Mddels and conputer codes are addressed in nore detai
in the preanble for 8194.23 of the general requirenents.)

The PA nmust include both natural and nman-nade processes and
events which have an effect on the disposal system |t nust
consider all reasonable potential rel ease nmechanisns fromthe
di sposal system and nust be structured and conducted in a way
t hat denonstrates an adequate understandi ng of the physi cal
conditions in the disposal system The PA nust evaluate both
human-initiated releases (e.qg., via drilling intrusions) and
rel eases by natural processes that woul d occur independently of
human activities. The requirenents at 88194. 32 and 194. 33
address the scope of PA and the types of human intrusion which
nmust be considered in PA

The results of PA are used to denonstrate conpliance with the
contai nnent requirenents in 40 CFR 191. 13. The cont ai nnent
requi renents are expressed in terns of “normalized rel eases”
(di scussed in nore depth in subsequent sections of this
preanble). The results of PA are assenbled into conpl enentary
cumul ative distribution functions (“CCDFs”) which indicate the
probability of exceeding various |evels of normalized rel eases.

Section 194.34 of the WPP Conpliance Criteria inposes specific
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statistical requirenents on the results of PA and on the single
curve used to judge conpliance with the contai nnment requirenents.
A.  Section 194.31, Application of Release Limts

Section 194.31 indicates that DOE is to quantify rel eases of
radi onuclides fromthe WPP in terns of “cunul ative rel eases,”
which are calculated from*“release limts.” Release limts for
radi onuclides at a radioactive waste disposal facility nust be
cal culated in accordance with 40 CFR Part 191, Appendi x A
There, a “release Ilimt” for a radionuclide is introduced as a
nmeasure of the cunul ative anount of radioactivity, neasured in
curies, that is allowed to reach the accessi ble environnent (that
is, land surface, the atnosphere, surface waters, oceans, and al
the I and beyond the boundary of the WPP | and wi t hdrawal area)
over the 10,000 years after the disposal® of radi oactive waste.
Rel ease limts are to be calculated using the activity from
radi oactive waste, in curies, that will exist in the WPP at the
time of disposal.

To cal cul ate normalized rel eases and release limts, DCE nust

first identify all the radionuclides that are present in the

23 “Disposal” is defined as “[P]ermanent isolation of

radi oactive waste fromthe accessible environment with no
intent of recovery whether or not such isolation permts the
recovery of such fuel or waste. For exanple, disposal of waste
in a mned geologic repository occurs when all of the shafts to
the repository are backfilled and sealed.” 40 CFR 191. 02(1I)
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waste that it plans to put in the WPP (e.g., plutonium238).
Next, the Departnent projects which radionuclides will be present
in the waste at the tinme of disposal, including those isotopes
created by radioactive decay between the tine of the waste
inventory (approximately 1995) and the tinme of disposal
(estimated to be the year 2033). DCE then determ nes which of
t hese radi onuclides emt al pha-particles, have an atom c nunber
greater than that of uranium (transuranic), and have half-1lives
greater than twenty years. These radionuclides conprise the “TRU
conponent” of the waste. The total activity of the TRU conponent
of the waste, in curies, divided by one mllion curies, is called
the “waste unit factor.” For the WPP, Table 1 of Appendi x A of
40 CFR Part 191 presents values of release limts (in curies) per
unit of this “waste unit factor.”

To obtain the release limt for a radionuclide, DOE nust
multiply each release limt value in Table 1 by the nuneri cal
val ue of the waste unit factor. Finally, to obtain the
normal i zed rel ease for a scenario, DCE nust divide the projected
estimated rel ease (obtained fromPA nodeling), in curies, for
every radionuclide (whether TRU or non-TRU) by its respective
release limt, and sumthese quotients.

In the CCA, the Departnent provided an inventory of the
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various radionuclides in the waste expected at the tine of

di sposal, including those radionuclides in the waste inventory
that are currently stored at different DOE sites, those

radi onuclides that are projected to be generated at different DOE
sites between 1995 and the tine of disposal, and those

radi onucl i des that woul d be created by radi oactive decay between
the time of the waste inventory in 1995 and the tine of disposal,
approximately in the year 2033. The waste inventory showed that
pl ut oni um and aneri ci um produce al nost all of the radioactivity
fromwaste that would be in the WPP at the tine of disposal
Based on the fifteen radionuclides in the inventory that were
transuranic, al pha-emtting, and had half-lives greater than
twenty years, DOCE calculated that the relevant total activity at
the time of disposal would be 3.44 mllion curies and that the
waste unit factor would be 3.44.

DCE used the waste unit factor to obtain the release limt
for each radionuclide found in Table 1 in Appendix A of 40 CFR
Part 191. These release limts were then used in the cal cul ation
of cunul ative rel eases. The Departnent designated six
transurani c radi onuclides that contributed nore than 99.9 percent
of the activity as “major radionuclides.” The Departnment

calculated the release limts and relative contributions to
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rel eases for the six nmajor radionuclides using a conputer program
call ed EPAUNI. The Departnent verified the conputer cal cul ations
w th sanpl e hand cal cul ati ons.

EPA reviewed DOE s description of the procedure used to
estimate the activity of waste proposed for disposal, exam ned
DOE' s hand cal cul ations, and verified the conputer code and
output to determ ne whether DOE correctly calculated the waste
unit factor, including radioactive decay up to the year 2033.

EPA al so eval uat ed whet her DOE appropriately cal cul ated rel ease
limts for each major radionuclide and identified the relative
contribution of each major radionuclide.

EPA found DOE s sinplification of using the six transuranic
radi onuclides that contribute the greatest activity in conputer
calculations to be appropriate. Because these six radionuclides
woul d make up nore than 99.9 percent of the activity fromthe
transuranic waste, DOE's sinplification could contribute at nost
an error of 0.1 percent to its calculations of the contribution
to rel eases fromindividual radionuclides, which would not have a
significant inpact upon the calculation of release limts or the
contribution to releases fromindividual radionuclides.

EPA found that the TRU waste conponent used to cal cul ate the

waste unit factor of 3.44 omtted sone waste stored at an off-
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site facility at Savannah River. DCE corrected this error by
recal culating the waste unit factor based on a TRU i nventory that
i ncl uded the Savannah Ri ver waste; the revised waste unit factor
was 3.59. EPA did not require DOE to recal cul ate the rel ease
[imts based on the new value for the waste unit factor, because
using the larger revised factor woul d have resulted in higher
release limts (and thus, |lower nornalized releases). That is,
the use of the incorrect value in the CCAis nore conservative
than using the correct value of 3.59. The correction of the
error would only show that the WPP will conply with the di sposa
regul ations by a wder margi n than had been previously
denonstr at ed.

The Agency confirned that the Departnent cal cul ated the waste
unit factor of 3.44 and the release limts at the tinme of
di sposal in accordance with the requirenents of Appendi x A of 40
CFR Part 191. 1In addition, the Agency found that the Departnent
correctly identified the relative contribution of each major
radi onuclide to releases. Finally, the Agency confirned that the
conput er codes, nodel results, and hand cal cul ati ons were
consi stent and thus supported the use of the conputer codes.
Because the Agency’s review concluded that the Departnent

calculated release limts for the WPP using an appropriate
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nmet hodol ogy and conservative waste inventory estimtes, the
Agency proposes that the requirenents of 8194.31 have been net.
For further information on EPA s eval uation of conpliance for
8194. 31, see CARD 31.

B. Section 194. 32, Scope of Performance Assessnents (PA)

Section 194.32 requires DOE to consider, in the performance
assessnent (“PA’), both natural and man-nade processes and events
whi ch can have an effect on the disposal system EPA expected
DOE to consider all features, events and processes (“FEPs”) that
may have an effect on the disposal system |In particular, EPA
expected DOE to consider mning effects on hydraulic
conductivity, fluid injection, future devel opnent of |eases and
exi sting boreholes in the scope of the PA. The CCA was al so
expected to docunent which FEPs (or sequences or conbinations of
FEPs) are included in the PA. DCE is required to docunent the
deci sion not to include any feature, event, or process in the PA
Deep and shallow drilling, over the regulatory tinme franme, are
addressed in nore detail in the preanble discussion of 8194. 33.

To fulfill the requirenents of 88194.32(a), (d) and (e), DOE
devel oped and foll owed a process for considering FEPs in the PA
DCE initially identified 1,200 FEPs froma |list of FEPs devel oped

by the Swedi sh Nucl ear Power |nspectorate (“SKI”). This |ist was
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conpi |l ed and categori zed based on | ocation of occurrence and
cause by nine organi zations world wide. DCE nodified this |ist
to make it relevant to WPP. DCE' s final list of FEPs was then
classified and screened for consideration in the PA. DOE
screened FEPs from consideration in the PA based on regul atory
exenption, |low probability and | ow consequence. FEPs were then
conbined to formscenarios. Scenarios were also screened based
on reqgul ations, probability or consequence. The remnaining
scenari os were retained for inplenentation in the PA. The CCA
docunents DOE' s decision not to include specific FEPs in the PA
Approxi mately 237 FEPs were retai ned for screening. DOCE
concluded that 17 of 72 initial natural FEPs shoul d be retained
for the PA including stratigraphy, shallow dissol ution,
saturated groundwater, infiltration, precipitation, and climte
change. O 108 waste and repository-i nduced FEPs, DOE concl uded
that 51 of these should be retained for the PA including
di sposal geonetry, waste inventory, salt creep, backfill chem cal
conposition, actinide solubility, spallings, and cavings. DOE
concluded that 15 of the 57 human-initiated events and processes
shoul d be retained for the PA, including oil and gas exploration.
Exanpl es of FEPs screened fromuse in the PA include: |ateral

di ssolution, regional tectonics, salt defornmation, mechanical
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effects of backfill, liquid waste disposal and groundwat er
extracti on.

EPA concluded that the initial FEP |ist assenbl ed by DOE was
sufficiently conprehensive, in accordance with 88194.32(a) and
(e)(1). In conmpiling this |ist, DOE appropriately screened out
events and processes on the basis of probability, consequence or
regul atory requirenents. DOE considered and incorporated into
t he PA nunerous natural processes and events, mning, and deep
drilling. DCE considered shallow drilling and appropriately
screened it out on the basis of |ow consequence. (See preanble
for 8194.33.)

Based on quantitative and qualitative assessnents provided in
the CCA and supporting docunents, EPA concluded that DOCE
appropriately rejected those FEPs that exhibit |ow probability of
occurrence during the regulatory period, in accordance with
§194. 32(d).

Revi ew of the CCA and the subm tted supporting docunents
confirms that DCE used a thorough process to identify all the
appropriate FEPs as well as the rel ated conbi nati ons and
sequences that can potentially occur within the regulatory tine
frame and affect disposal system performance. EPA determ ned

that the process is sufficiently docunented and that DOE
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justified the retention and elimnation of FEPs. In addition,
EPA found DCE s inclusion of various scenarios in the PA to be
reasonabl e and justified, and neets the requirenent of
8194.32(e)(2). DCE provided docunentation and justification for
elimnating those FEPs that were not included in the PA. In sone
cases (e.g., fluid injection and dissolution), the CCA did not
provi de adequate justification or convincing argunments to
elimnate FEPs from consideration in PA. (Fluid injection is
di scussed in nore detail below, relative to conpliance with
8194.32(c).) However, DOE provi ded supplenental information and
anal yses to denonstrate conpliance with 8194.32(e)(3). EPA found
this supplenentary information to be adequate in fulfilling the
requi renents to justify FEP exclusion fromthe PA

For disturbed scenarios (i.e., human activities), DOE
di scussed how m ning was incorporated into the PA. DCE
identified potash as the only natural resource currently being
m ned near the WPP. DCE, in accordance with 8194. 32(b), used
t he EPA-specified mning probability and consi dered changes in
hydraul i c conductivity up to 1000 tines the base hydraulic
conductivity of the Culebra. 1In its calculation of the potash
area to be mned, DOE considered m nable reserves inside and

outside of the controlled area. The Conpliance Criteria require
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DOE to exam ne only currently extractable resources, not to
specul ate on what ot her resources nay becone econom cally viable.
EPA verified, through review of the CCA and supporting
docunents, that DOE included, in the PA appropriate changes in
the hydraulic conductivity values for the areas affected by
m ning. These values for hydraulic conductivity considered the
i npact of institutional controls on mning, mning practices and
m neral resources. The area considered to be mned for potash in
the controlled area is consistent wwth the requirenment of
8194. 32(b), that the mned area be based on m neral deposits of
t hose resources currently extracted fromthe Del aware Basin. EPA
proposes to find that DCE conplies with 8194. 32(b).
EPA' s review of the CCA raised questions regardi ng DCE s
anal ysis, in accordance wth 8194.32(c), of human-initiated
activities, including fluid injection. The fluid injection
scenari o has been of particular concern to the public because of
events that occurred in the Rhodes-Yates oil field, about 40
m|es east of WPP but outside the Del aware Basin. An oil well
operator, M. Hartman, drilling in the Salado Formation in the
Rhodes- Yates Field, encountered a salt water blowout in an oi
devel opnent well. |In subsequent litigation, the court found that

the source of the water flow was injection water froma |long-term

wat er fl ood borehol e | ocated nore than a mle away.
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DCE addressed the fluid injection scenario in the CCAwith an
anal ysis of waterflooding (for enhanced oil recovery) and brine
di sposal activities. (Docket A-93-02, ItemlIl-G 1, Reference
#611) I n accordance with 8194.32(c), DCE determ ned that these
two activities were the only fluid injection scenarios that were
currently occurring or could be initiated in the near future in
the vicinity of the WPP. DCE identified the Bell Canyon
Formation under the Salado and Castile Formations as the primary
target for fluid injection for brine disposal. DCE stated that
this scenario had the potential to produce nore brine inflowto
the WPP. DCE nodeled the fluid injection scenario using WPP
geol ogy, and again using the geology identified in the Rhodes-
Yates Field. The two sites differ significantly because the
Castil e Formation, which underlies the Salado at the WPP, is
absent in the Rhodes-Yates Field. DCE assuned that fluid
injection activities would occur continuously for 50 years, and
eval uated the subsequent effects of such injection activities
over the entire 10,000-year regulatory tinme frane. The nodeling
results indicated that sonme brine could potentially get into the
WPP fromfluid injection activities. However, the anount of
brine fromthe worst case scenario (the “Rhodes-Yates” scenari o)
was | ow conpared to the anount of brine expected to enter the
waste area naturally. DCE thus screened out the fluid injection

scenari o on the basis of |ow consequence.
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EPA s review of the CCA raised additional questions regardi ng
DCE s screening analysis of fluid injection. EPA believes that
50 years is an accurate estinmate for the life of a single oi
field, but that it does not account for the possibility of
multiple fields. Because drilling restrictions currently
applicable to potash areas in the Del aware Basin could be lifted,
it is possible that nultiple oil fields could be devel oped in the
foreseeable future near the WPP. Based on the current resources
and leases in the vicinity of the WPP, EPA estimated that oi
could still be drilled up to 150 years fromnow. EPA thus
required DCE to extend the 50-year tinme frame inits nodels to
150 years. EPA also required DOCE to use nodified values for sone
i nput paraneters, and to nodel the behavior of the disturbed rock
zone consistent with assunptions used in the PA (Docket A-93-02,
ltemll-1-17) Finally, EPA required DCE to provi de additional
information on the frequency of fluid injection well failures.

I n suppl enental work on fluid injection, DCE addressed al
the issues identified by EPA. DCE nodified the conputer nodel
grid configuration and added a new nodel to address concerns
rai sed by both EPA and stakehol ders. DCE researched injection
wel | operating practices and construction in the Del aware and
identified significant differences between those in the vicinity
of the WPP and the Rhodes-Yates Field. For exanple, wells near

the WPP are typically less than ten years old and are
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constructed to nmuch hi gher nechanical standards than the ol der,
| ess robust wells found in the Rhodes-Yates Field. DOCE
identified a range of well failure scenarios, from undetectable
brine flowto catastrophic well failure. DCE s data indicated
that the probability of a catastrophic well failure in the
vicinity of the WPP is extrenmely low DCE confirned that the
presence of the Castile at the WPP al so substantially inhibits
i njected brine novenent into the Sal ado anhydrite markerbeds.

Public commrents on this issue included a detailed report that
contradicted the DOE fluid injection nodeling and indi cated that
fluid injection activities could overwhel mthe WPP with brine.
(Docket A-93-02, ItemlIl-H 28) EPA has reviewed the report and
considers it to nodel conditions that are highly unrealistic for
the WPP. For exanple, all nodel ed scenarios assuned that the
entire volune of brine was injected directly into the anhydrite
mar ker beds in the Sal ado Fornmati on. In addition, the report
nodel ed the occurrence of fluid injection well beyond the tine
frame contenpl ated by 8194.32(c). The report also ignored
current well construction and fluid injection operating
practices, which are nore robust than that used in the 45-year-
ol d Rhodes-Yates Fi el d.

EPA agreed with commenters that the original fluid injection
screeni ng was not adequate. Thus EPA required DCE to provide

addi tional information and to do additional nodeling. The
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addi ti onal nodeling showed rates of brine inflow (and thus
effects on the disposal systenm) even smaller than those estinated
by the original CCA screening analysis. DCE provided docunented
evi dence that the well construction and operating practices near
the WPP are much nore robust than that in the Rhodes-Yates well
Both DOE' s research and EPA's own review of fluid injection,
indicated that the probability of a long-termfluid injection
well failure is below the regulatory cutoff of 1 in 10,000 over
10, 000 years. Based on DOE s nodeling and exam nation of fluid
injection practices, EPA believes that a salt water bl owout
situation in the Rhodes-Yates Field is extrenely unlikely to
occur and affect WPP' s ability to contain radi onucli des. Thus,
EPA concurs with DCE that fluid injection is a |lowprobability
scenario that can be screened out of the PA based on | ow

consequence.

DOE, in accordance with 8194.32(c), also identified oil and
gas exploration and exploitation, and water and potash
exploration as the only near future human-initiated activities
that need to be considered in the PA. DCE included and assessed
the potential effects of existing boreholes as part of its FEPs
screeni ng anal ysis. DOE concluded that natural borehole fluid
fl ow t hrough abandoned borehol es would be of little consequence
during current and operational phase activities. |n addition,

DCE screened out the occurrence of flow through undetected
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borehol es based on | ow probability.

To further address 8194.32(c), DOE assessed scenari os ranging
fromthe effects of deep and shallow drilling and mning to
undi stur bed di sposal system performance. DOE retained the FEPs
descri bi ng bot h undi sturbed and di sturbed system perfornmance.
DOE identified the specific locations in the CCAthat related to
nodel i ng of the individual FEPs. These discussions focused on
conceptual nodel devel opnent, but often |inked the
conceptual i zations with associ ated conputati onal (conputer)
nodel s.

EPA' s review of the CCA and supporting docunents referenced
in the CCAwth respect to 8194.32(c), indicated that DOE
adequately anal yzed the possible effects of current and future
potential activities on the disposal system However, DCE
i nadequately analyzed in the application sone future activities
in the vicinity of the disposal system including injection of
drilling fluids for brine disposal and enhanced oil recovery,
solution mning, and full extraction potential of the |easeholds
(inthe vicinity of WPP). In response to the concerns expressed
by EPA and st akehol ders, DOE conducted additional anal yses and
submtted followup information. This information was adequate

and EPA concurred wth the concl usions, concluding that DOE s
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anal ysis net the requirenents of 8194.32(c).

In summary, EPA proposes to find DOE in conpliance with
8194.32. For further information on EPA s eval uation of
conpliance for 8194.32, refer to CARD 32.

C. Section 194.33, Consideration of Drilling Events in PA

Section 194. 33 requires DOE to nake specific assunptions
about future deep and shallow drilling in the Del aware Basin.
Section 194.33 requires that the foll ow ng assunptions be
incorporated into the PA: drilling will occur randomy in space
and tinme; the drilling rate may vary with the resources; drilling
practices will remain constant for a single resource but may be
different for others; and plugging practices will remain
constant, but the perneability of a borehole may change with
time. Deep and shallow drilling practices and related activities
can directly inpact the cunul ative potential for contam nant
rel ease to ground, surface or geologic units.

For this requirenent, EPA required DCE to discuss the
resources for which deep and shallow drilling occur in the
Del aware Basin. DOE was also required to describe the techniques
and rates for deep and shallow drilling for each resource. In
t hese anal yses, DOE was required to docunent assunptions and

sources of information. EPA also required DCE to docunent

169



assunptions that DCE nmade in anal yzing the consequences of
drilling events in PA. Finally, DOE was required to evaluate the
ef fects of boreholes on the properties of the disposal system

To fulfill the requirenents of 8194.33(a), DOE identified
several deep and shallow drilling activities as being present in
the Del aware Basin. DCE identified oil and gas exploration and
exploitation, and water and potash exploration, as the principal
drilling activities to be considered in the PA. The shall ow
drilling conponents of these activities were screened from
inclusion in the PA because DOE considered these activities to be
of | ow consequence to PA cal cul ations. DOE considered three
scenarios in PA for deep drilling; 1) one or nore borehol es
penetrate(s) the Castile brine reservoir and also intersect(s) a
repository panel, 2) one or nore boreholes intersect(s) a
repository panel, and 3) nultiple penetrations of waste panels,
by boreholes of the first or second type, at nany possible
conbi nations of intrusion tinmes, |ocations and conbi nati ons of
borehol e types. EPA found that the PA incorporated deep and
shallow drilling events, in accordance with 8194. 33(a).

To comply with the requirenments of 8§194.33(b), DCE
i ncor porated assunptions into the PA about the severity,

frequency and randomess of human intrusion. DOE considered
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intermttent and inadvertent drilling, including exploratory and
devel opnental drilling, as the nost severe human intrusion
scenarios and used themto cal cul ate cunul ative radi onuclide
releases. The drilling rate is one of the nobst inportant
paraneters affecting conpliance wth the contai nnent
requi renents. Using a publicly avail abl e petrol eum dat abase, DOE
established the rate of future deep drilling to be 46.8 borehol es
per square kiloneter per 10,000 years. EPA found that DOE
identified the nunber of deep drilling events for each resource,
and that sources of information used to do so were thorough and
appropriate. (The rate of shallow drilling in the Del aware Basin
was not needed because, as noted above, shallow drilling was
screened frominclusion in the PA based on | ow consequence.) DCE
applied the deep drilling rate in the PA by randomy sanpling
Wth respect to 1) the location of a borehole in the repository
footprint and 2) the tine of occurrence during the regulatory
time frame. EPA therefore proposes to find DCE in conpliance
with 8194. 33(b).

DCE eval uated, in accordance with 8194.33(c), the
consequences of drilling events assumng that drilling practices
and technol ogy remain consistent wwth practices in the Del aware

Basin at the tine the certification application was prepared.
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DOE eval uated borehole drilling and borehol e seal degradation for
their effects on properties of the disposal systemand their

i npact on radionuclide mgration and transport. DCE determ ned

t hat borehol es can inpact radionuclide mgration and transport

t hrough cuttings, cavings, spallings and direct brine rel eases.
In addition, DOCE considered the effects of borehol e degradation
and its inpact on the perneability of borehol e plugs.

EPA and public commenters di sagreed with the constant val ue
DOE used in the PA for the short-term (up to 200 years after
di sposal ) borehole plug perneability. EPA therefore directed DOE
to use a range of borehole plug perneabilities when conducting
t he EPA- mandat ed Performance Assessnent Verification Test
(“PAVT”"). While EPA's sensitivity analysis indicated that the
short-term plug perneability affected sone perfornmance neasures,
the results of the PAVT denonstrated that the range of short-term
pl ug perneability val ues, conpared to the | ong-term borehol e
perneability, had little inpact on the results of nodeling.

EPA and public commenters also disagreed with DOE' s use of a
smal | range of values for the | ong-term borehol e plug
perneability. (Docket A-93-02, Itemll-1-17) For exanple, one
comenter asserted that DOE shoul d evaluate both “perfect plugs”

(i.e., low perneability) and plugs that “fail” (i.e, very high
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pernmeability). (Docket A-93-02, ItemIl-E-34, comment #113) In
the PAVT, the |ong-term borehole plug perneability was changed so
that the sanpl ed paraneter range included both | ow and hi gh
pernmeability values to sinulate perfect plugs and borehol e pl ug
failure, respectively. Low perneability plugs did increase
rel eases by increasing repository pressure and all ow ng nore
spal lings and direct brine releases. However, the PAVT results
i ndi cated that changing the |ong-term borehole perneability, in
conbi nation wth several other changes requested in public
coments (notably those related to pressurized brine pockets),
still would not cause predicted releases to violate the
contai nnent requirenents; this indicates that the original CCA
paranet er val ues were acceptable for conparison to the
contai nnent requirenents. (See preanble discussion of 8§8194. 34
for further information on the PAVT.)

EPA reviewed the information contained in the CCA and
concl uded that DOE denonstrated that the effects of drilling
events have been adequately considered. EPA found that the
docunentation in the CCA denonstrated that DOE thoroughly
consi dered deep and shallow drilling activities and rates within
the Del aware Basin. EPA found that DOE appropriately screened

out shallow drilling fromconsideration in the PA. EPA also
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found that DOE appropriately incorporated the assunptions and
calculations for drilling into the PA as stipulated in
88194. 33(b) and (c). EPA determ ned that the PA nodels did not
incorporate the effects of techni ques used for resource recovery,
in accordance with 8194.33(d). EPA further concludes that the
information in the CCA is consistent with available data. EPA
proposes to find DOE in conpliance with the requirenents of
8194.33. For further information on EPA's eval uation of
conpliance for 8194. 33, see CARD 33.
D. Section 194.34, Results of PA

The contai nnment requirenents at 8191.13 indicate that a
di sposal systemis to be tested through a PA that predicts the
i kel i hood of occurrence of all significant processes and events
that may disturb the disposal systemand affect its perfornmance,
and that predicts the ability of the disposal systemto contain
radi onuclides. Section 194.34 of the Conpliance Criteria
provi des specific requirenents for presenting the results of the
PA for the WPP

The restriction on rel eases of radioactive material is
expressed in terns of “normalized rel eases” or “cumul ative
rel eases.” Normalized releases refer to anounts of radioactivity

projected (by neans of the mathematical nodels of the PA) to be
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rel eased fromthe repository over 10,000 years under various
physi cal conditions and intrusion scenarios. To calculate the
normal i zed rel ease for a given intrusion scenario, one first
obtains the normalized rel ease separately for each individual
radi onuclide; this involves dividing the anount projected to be
released, in curies, by its radionuclide-specific release limt,
as calculated in accordance with Appendi x A of 40 CFR Part 191.
(See the discussion of release limts for 8194.31 in today’'s
preanble.) One then adds together the nornalized rel eases for
all radionuclides to determne the overall normalized rel ease for
the scenario. Section 191.13 requires that a di sposal system be
designed so that there is reasonabl e assurance that cumul ative
rel eases (1) have a probability of less than one in ten (0.1) of
exceeding the calculated release limts, and (2) have no nore
than a one in one thousand (0.001) chance of exceeding ten tines
the calculated release limts.

Section 194.34 requires DOE to use conplenentary cunul ative
di stribution functions (“CCDFs”) to express the results of the
PA.  The Departnent al so nust docunent the devel opnent of
probability distributions, and the conputational techniques used
for drawi ng random sanples fromthese probability distributions,

for any uncertain paraneters used in PA. The PA nust include a
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statistically sufficient nunber of CCDFs; in particular, the
nunber of CCDFs nust be | arge enough to ensure that the maxi num
CCDF curve exceeds the 99th percentile of the popul ation of

CCDFs, with at | east a 95 percent probability, at the specific
values of 1 and 10 for nornalized rel eases. The CCA nust display
the full range of CCDFs generated. Finally, the CCA nust
denonstrate that the nean of the popul ati on of CCDFs neets the
contai nment requirenents of 8191.13 with at | east a 95 percent

| evel of statistical confidence.

EPA found that the CCA PA denonstrated that the WPP neets
t he contai nment requirenments of 8191.13 by nore than an order of
magni tude in probability. The |argest release at any point on
the mean CCDF curve was a nornalized release of only 0.3. The PA
cal cul ations indicated no cases where cunul ative rel eases woul d
be ten tines greater than the release limts.

In the process of reviewi ng the CCA the Agency and public
commenters raised concerns about certain assunptions and specific
paranmeter values incorporated into the PA. Also, DOE found sone
codi ng problens in the PA conputer software. The Agency
therefore directed the Departnment to conduct additional nodeling
that included corrections to conputer coding problens and

nodi fications to paraneter values and distributions. The PAVT
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al so excluded the assunption of credit for passive institutional
controls. EPA required this additional nodeling in the PAVT in
order to determ ne whether the cumul ative inpact of the changes
in the PA codes and paraneters woul d be small enough that the
WPP would still neet the contai nnent requirenents of 8191. 13.
(For further discussion of paraneter values, see the discussion
of parameters in the preanble for 8194.23.) The results of the
PAVT showed sonewhat hi gher cunul ative rel ease val ues than the
original CCA PA. However, even these higher cumnul ative rel ease
val ues were nore than an order of magnitude | ower than the
contai nnent requirenents, at the probability levels prescribed by
8191.13. Based upon the results of the CCA PA and the PAVT, EPA
proposes to find that the WPP neets the contai nnent requirenents
of 8191.13.

Furt her discussion of the specific conpliance criteria of
8§194. 34 fol |l ows.
1. Conplenentary cunul ative distribution functions (CCDFs)

Section 194.34(a) requires DCE to report the results of the
PA in the formof "conplenentary, cumnulative distribution
functions" (“CCDFs”), which may be presented graphically as a set
of curves. A CCDF curve presents the probability that rel eases

fromthe repository, caused by all significant processes and
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events, m ght exceed any particular |evel of cumulative
(normalized) release. That is, a point on a CCDF curve displ ays,
on the vertical axis, the relative nunber of rel ease scenarios or
“futures” that could result in calculated rel eases |arger than
the correspondi ng normal i zed rel ease val ue found on the
hori zontal axis. Each CCDF curve starts with a maxi num
probability of one on the left side of the graph (i.e., there is
a 100% probability that cunul ative rel eases fromthe disposal
systemw || be either zero or greater, and wll not take on
negati ve val ues); and then decreases toward the right as the
normal i zed rel ease becones |arger, and as relatively fewer
sinmulations yield rel eases that exceed the correspondi ng
normal i zed rel ease val ue.

Each CCDF curve in the CCA is cal cul ated using 10, 000
simul ations or “futures,” each of which nodels a ten-thousand
year period in which a series of human intrusion events nmay
occur. (For further information about how the possible effects
of human intrusion are included in the PA see the preanble
di scussions of 88194.32 and 194.33.) A single CCDF curve uses a
fi xed set of uncertain physical, chem cal and geol ogic
characteristics at the WPP and its surroundi ngs, but uses 10, 000

di fferent, randonl y-determ ned sequences of intrusion events.
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Different CCDF curves are devel oped by using different

i nformati on about the uncertain physical, chem cal and geol ogic
characteristics of the WPP and its surroundings. The CCA PA

i ncluded 300 different CCDF curves so that, in all, it calculated
normal i zed rel eases for three mllion different possible futures.

EPA revi ewed features, events and processes, scenari os,
conceptual nodels and conputer codes that support CCDF
generation. EPA found that all significant features, events and
processes and scenarios were included in the generation of CCDFs.
(See preanbl e discussions of 88194.32 and 194.33 for nore
detailed information on EPA's eval uation of PA scenarios.) DOCE
used the sanme approach in calculating and presenting results of
the Performance Assessnent Verification Test (“PAVT").

The Agency found that DOE assenbled the results of the CCA PA
and the PAVT into CCDFs incorporating all significant processes
and events. Therefore, the Agency proposes to find DCE in
conpliance with the requirenents of 8194. 34(a).

2. Ceneration of the full range of CCDFs

Section 194.34(e) requires the CCA to display the full range
of CCDFs generated. The CCA included all three hundred CCDFs.
These were presented in three graphs, one for each replicate of

one hundred CCDF curves. In addition, DOE provided summary CCDF
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curves for descriptive statistics. DOE generated a nean CCDF
curve, 95th-percentile confidence bound curves for the nean, a
10t h percentile curve, a nedian curve, and a 90th percentile
curve for each replicate, and generated a nean curve and 95t h-
percentil e confidence bound curves for the nean of all three
replicates. The Departnent al so provided the sane information
for the PAVT.

EPA determ ned that the CCA displayed the full range of CCDF
curves over the full range of CCDF val ues and di splays nornalized
rel eases relevant to the determnation of DOE' s conpliance with
8194. 34(e). EPA also concluded that DCE applied the sane
met hodol ogy to the PAVT for displaying the full range CCDF curves
over the full range of probabilities and nornalized rel eases.
Therefore, EPA proposes to find that DOE has denonstrated
conpliance with 8194. 34(e).

3. Probability distributions and random sanpling of uncertain
par amet er s

Section 194. 34(b) requires DCE to devel op and docunent
probability distributions for uncertain disposal system paraneter
val ues used in PA. Section 194.34(c) requires DOE to use and to
docunent conputational techniques which draw random sanpl es from

across the entire range of these probability distributions to
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gener at e CCDFs.

Paranmeters are nunerical values or ranges of nunerical val ues
used to describe different physical and chem cal aspects of the
repository, the geology and geonetry of the area surrounding the
W PP, and possible scenarios for human intrusion. Sone
paraneters are well-established chem cal and physical constants,
such as Avogadro’s Nunmber or the Universal Gas Constant. O her
paraneters descri be characteristics unique to the WPP, such as
the solubility and nobility of specific actinides in brines in
the WPP. It is not possible to determine a single, constant
val ue to describe particular characteristics of the WPP, in
whi ch case one nust consider a range of values. The relative
probabilities of occurrence of different uncertain paraneter
values within that range can be presented as a nat hemati cal
expressi on known as a probability distribution. A probability
distribution nmay be described in terns of statistical paraneters
such as the average (nean), nedian, maxi num and m ni num val ues of
the paraneter, or standard deviation. Section 194.34(b) requires
devel opnent and docunentati on of these probability distributions.

DOE sel ected 57 uncertain paraneters whose values were to be
obt ai ned t hrough random sanpling in the PA. DOCE also perforned a

sensitivity analysis to show if changes to sone paraneter val ues
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woul d affect the results of PA

The uncertainty in the value of a paraneter is built into PA
conputer codes by prograns that “sanple,” or select, nuneric
values fromw thin the probability distribution for that
paraneter. Section 194.34(c) requires these sanpling techniques
to draw random sanples fromacross the entire range of each
probability distribution. This requirenent ensures that PA
calculations fully consider the possible extrenes of cal cul ated
rel eases of radioactivity without systenmatically underestimting
or overestimting rel eases.

The Departnent used the Latin Hypercube Sanpling (“LHS’) code
to sanple the paraneter distributions related to physical,
chem cal and geol ogic conditions of the repository and its
surroundi ngs. DOE used Monte Carlo-type random sanpling to
determ ne the effects of human intrusion through drilling or
m ning. Both codes select values fromacross the entire range of
the probability distributions. The LHS code requires fewer
sanples to cover the entire range of the distribution because it
sanpl es randomy within divisions spread across the entire
probability distribution.

EPA reviewed the paraneters used in the nodeling, the

probability distributions for the sanpled paraneters and DCE s
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sensitivity analysis. As a result of its review, the Agency
found that 58 paraneter values and distributions were not well
supported by the data avail able. (See the preanbl e di scussion of
8194.23 for further details on EPA's review of paraneters.) EPA
performed its own sensitivity analysis on sone paraneters to
determne if uncertainties in the paraneter values of concern
woul d have a significant inpact on the PA. The Agency concl uded
that many of the paraneters of concern had little inpact, but
twenty-four paranmeters could significantly affect the PA results,
either individually or in conbination with other paraneters.

As a result of the paraneter review, EPA requested that DOCE
perform additional nodeling. This additional nodeling, the PAVT,
i ncl uded, anong ot her things, paraneter value and distribution
nodi fications to twenty-four paraneters that the Agency believed
m ght have a significant inpact on the results of PA DCE
conducted the PAVT using the sane conputer codes and the sane
sanpl i ng met hodol ogi es as for the CCA PA, but changed the 24
paraneters in accordance with EPA's direction and nodi fied sone
of the conputer codes in response to EPA s questions about the
codes. DCE conducted 300 sinulations for the PAVT, resulting in
300 CCDF curves, just as for the CCA PA. The results of the PAVT

showed hi gher normalized rel eases than those in the CCA PA, but
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were still nore than an order of magnitude bel ow t he cont ai nnment
requi renents at 8191.13. Thus, the PAVT incorporated changes

t hat addressed EPA's concerns about PA, and showed that the
resulting releases were still within the contai nnent

requi renents. Because the PAVT used identical technical nethods
to the CCA PA, EPA concludes that the PAVT results are
nunerically equivalent to those that woul d be obtai ned by
perform ng a new PA incorporating the changes required in the
PAVT. EPA believes that the PAVT verifies that the original CCA
PA was adequate for conparison agai nst the radi oactive waste
cont ai nnent requirenents.

Because DOE has devel oped and docunented the probability
distributions for uncertain di sposal system paraneter val ues used
in the PA EPA proposes to find the DOE to be in conpliance with
8194. 34(b). After reviewng the results of sensitivity anal yses
and of the PAVT, the Agency concludes that the probability
di stributions are adequate. The Agency found that the LHS and
Monte Carl o sanpling techni ques draw random sanpl es from across
the entire ranges of the probability distributions used for the
uncertain disposal system paraneters in the PA. The use of these
conput ational techni ques are docunented in the CCA. Therefore,

EPA proposes to find that DOE has denonstrated conpliance with
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8194. 34(c).
4. Sufficient nunber of CCDFs generated

Section 194.34(d) requires DOE to generate a sufficiently
| arge nunber of CCDF curves to ensure that, at cumul ative
rel eases of 1 and 10, the maxi num CCDF exceeds the 99th
percentile of the population of CCDFs with at |east a 95 percent
probability. Section 194.34(d) also requires DOE to cal cul ate
cunul ative rel ease val ues according to Note 6 of Table 1 in
Appendi x A of 40 CFR Part 191

The PA process uses techni ques based upon probability theory
to calculate the potential for releases. Because of the many
sources of uncertainty, a conputer nodel could calculate results
of billions of situations w thout exhausting every possibility.
However, running billions of sinulations is not feasible given
the cost and tinme involved. Furthernore, this is not necessary
in order to provide a reasonabl e expectation that a di sposal
systemw || contain waste and protect human health and the
environment. So long as the PA includes a | arge enough nunber of
random y- produced sinul ations covering the full range of possible
cal cul ated rel ease values, the results of PAw Il yield a valid
result that shows whether or not a disposal system neets the

cont ai nnment requirenents of 8191.13. (61 FR 5230) Section
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194. 34(d) provides a statistical test to determne if the CCA
contai ns enough CCDF curves: there nust be at |east a 95 percent
probability that the CCDF curve generated in PA with the highest
cunul ative rel ease exceeds the 99th percentile of the entire
popul ation of CCDFs (that is, the full range of possible

cal cul at ed rel ease val ues).

As was nentioned above in this section, each CCDF is
generated using a specific set of sanpled values from
distributions of uncertain paraneters related to the physical,
chem cal and geol ogic conditions of the repository and its
surroundings. 1In the case of the WPP, the CCA PA included three
sets or replicates of one hundred CCDF curves, for a total of 300
CCDF curves. Each of the CCDF curves is based upon a sanpl e of
57 uncertai n paraneters.

DOE used the LHS code to take sanples of the paraneter

val ues.
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The Departnent al so presented a probabilistic analysis, based on
the definition of the 99th percentile, and determ ned that there
woul d be a 0.95 probability that at | east one CCDF curve wl |
exceed the 99th percentile so long as the PA includes at | east
298 CCDF curves. Since the CCA PA included 300 CCDF curves, DCE
concl uded that this was enough CCDF curves to neet the

requi renents of 8194. 34(d).

EPA agreed with DOE s argunent based upon probability and the
definition of the 99th percentile, and concluded that the CCA PA
generated a sufficient nunber of CCDFs. As another approach to
eval uating conpliance with 8194. 34(d), EPA also exam ned the
statistical characteristics of the 300 CCDF curves in the CCA PA
EPA conpared the CCDF curves in the CCA PAto a statistica
distribution that the Agency believes is a plausible description
of what the entire population of all possible CCDFs woul d
produce. EPA found that the maxi nrum CCDF curve in the CCA PA had
a higher cunul ative rel ease than the 99th percentile predicted
using the probability distribution which represents the entire
popul ati on of CCDFs. Based upon this statistical analysis, the
Agency concl uded that there was at |east a 95 percent probability
t hat the maxi num CCDF curve woul d exceed the 99th percentil e of

t he popul ati on of CCDFs.
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Section 194.34(d) also requires PA to cal culate cunmul ative
rel ease val ues according to Note 6 of Table 1 in Appendix A of 40
CFR Part 191. DOE' s approach to calculating cunmul ative rel ease
(or “normalized release”) values is described in the introduction
to this section of the preanble. EPA found DOE s approach to be
consistent with Note 6 of Table 1 in Appendix A of 40 CFR Part
191.

EPA found that DOE generated 300 CCDF curves in the PA, using
the appropriate nethod to cal cul ate cunul ative rel eases, as
specified in Note 6 of Table 1 in Appendix A of 40 CFR Part 191.
Because of the statistical argunents described above, EPA is
satisfied that the nunber of CCDFs is |arge enough such that, at
cunul ative rel eases of 1 and 10, the naxi mum CCDF gener at ed
exceeds the 99th percentile of the population of CCDFs with at
| east a 0.95 probability. Therefore, EPA proposes to find that
DCE has denonstrated conpliance with 8194. 34(d).

5. Conpliance of the nean CCDF

Section 194.34(f) requires the CCA to denonstrate that the
mean of the popul ati on of CCDFs neets the contai nnment
requi renents of 8191.13 with at |east a 95 percent |evel of
statistical confidence. This statistical denonstration allows

DCE to denonstrate conpliance using a finite nunber of CCDFs,
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rather than having to generate the entire (infinitely |arge)
popul ati on of CCDFs.

In order to neet the requirenents of 8194.34(f), DOE nust
cal cul ate the nean CCDF curve fromall 300 CCDF curves generated
in the CCA PA, nust conpute the 95 percent confidence |limts for
that overall nean curve, and nust conpare the 95 percent upper
confidence limt CCDF curve to the contai nnment requirenents of
8191.13. The DCE nust show that the nmean of its 300 CCDF curves,
and the 95th percentile upper confidence limt on the nean, both
lie below a probability of 0.1 at a cunul ative rel ease val ue of
1, and lie below a probability of 0.001 at a cumul ative rel ease
val ue of 10.

In the CCA, DCE presented the steps used inits PAto
generate the 300 CCDF curves. DOCE also showed how it then
cal cul ated the nean of all CCDFs, by first conputing the nean
CCDF for each of the three replicates of 100 curves, and then
aver agi ng those three nean CCDF curves. Using the three nean
CCDF curves, DOE cal cul ated the 95 percent confidence limts for
the overall nean CCDF curve. DOE identified the nean of all CCDFs
generated and the 95 percent confidence |limts and showed t hat
both the nean CCDF and the CCDF for the upper confidence |imt

satisfy the contai nnent requirenments by nore than an order of
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magni t ude.

EPA exam ned DCE s cal cul ati ons of the nean CCDF curve and
the CCDF curve for the 95 percent confidence limt on the nean,
and found that they were appropriate and were correctly execut ed.
EPA concurred wth DOE s conclusion that both the nean CCDF and
the CCDF for the upper confidence Iimt satisfy the contai nnent
requi renents by nore than an order of magnitude.

As di scussed above, EPA was dissatisfied with many of the
paraneter ranges and val ues used in PA and had concerns about
sone codes and the assunption of credit for passive institutional
controls. EPA required DOE to performthe PAVT to determ ne
whet her the cunul ative inpact of the changes in PA codes and
paraneters would require additional PA runs. DCE applied the
sane net hodol ogy in the CCA PA and in the PAVT for cal cul ating
the mean CCDF curve and the 95 percent upper confidence limt.
The PAVT results denonstrate that the |evel of statistical
confidence is significantly greater than 95%that the nmean of the
CCDFs neets the 8191.13 contai nnment requirenents. Therefore, EPA
concludes that the final results of the PAVT are also in
conpliance with the contai nnent requirenents of 8191. 13 and that
the results are presented in accordance with 8194. 34(f).

A public comrent received on EPA's Advance Notice of Proposed
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Rul emaki ng (ANPR) expressed concern about the fact that at | east
some of the CCDF curves in the CCA PA indicated that there woul d
be rel eases into the accessible environnment. EPA s contai nment
requirenents limt the likelihood of releases at specific |evels,
but do not require DCE to denonstrate that no rel eases of any
magni tude will occur. EPA recognized that sone paraneters used
in CCA PA were questionable, and required DOE to performa PAVT
that included revised paraneters in order to alleviate concerns
such as those raised by the coomenter. Less than one percent of
CCDF curves in the CCA PA exceeded nornalized rel eases of one.
EPA concludes that the probabilities of such rel eases are stil
wel |l below the EPA release limts.

The CCA denonstrates that there is at |east a 95 percent
| evel of statistical confidence that the nean of the popul ation
of CCDFs neets the contai nnent requirenents of 8191.13. (The
PAVT results indicate that PA would still denonstrate that the
WPP is in conpliance with the contai nment requirenents of
8191. 13, even including substantial nodifications to sone of the
significant uncertain paranmeters used in PA') Therefore, EPA
proposes that the WPP conplies with the contai nnent requirenents
of 8191.13 and wth 8194.34(f). EPA believes that the WPP w ||

safely contain radioactive waste for up to 10,000 years after
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di sposal and will protect public health and the environnent. For
further information on the EPA s eval uation of conpliance for
8194.34, or on the results of the PA or the PAVT, see CARD 34.
X1, Assurance Requirenents

In 40 CFR 191. 14, EPA included six qualitative assurance
requi renents to assure that the desired | evel of protection is
achi eved at disposal facilities. (60 FR 5777) The assurance
requi renents address active institutional controls, nonitoring,
passive institutional controls, engineered barriers,
consi deration of the presence of resources, and renoval of waste.
These neasures are designed to conpensate for the inherent
uncertainty in projecting the behavior of natural and engi neered
conponents of the repository for many thousands of years. (50 FR
38072) The assurance requirenents are inplenented at the WPP by
88194. 41 through 194. 46 of the WPP Conpliance Criteria.
A. Section 194.41, Active Institutional Controls

Section 194.41 inplenments the active institutional controls
(“Al Cs”) assurance requirenment. The disposal regulations define
Al Cs as “controlling access to a disposal site by any neans ot her
t han passive institutional controls, perform ng maintenance
operations or renedial actions at a site, controlling or cleaning

up releases froma site, or nonitoring paraneters related to
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di sposal system perfornmance.” (40 CFR 191.12) Section 194.41
requires AICs to be maintained for as long a period of tine as is
practicable after disposal; however, contributions from Al Cs may
not be considered in the PA for nore than 100 years after
di sposal

In evaluating DOE's conpliance with 8194.41, EPA sought a
detail ed description of DOE' s proposed Al Cs and how t hose
controls would be inplenented. EPA reviewed this description for
t horoughness, feasibility, and likely effectiveness. DCE
proposed to: construct a fence and roadway around the surface
footprint of the repository; post warning signs; conduct routine
patrols and surveillance; and repair and/or replace physical
barriers as needed. DOE also identified other neasures that
function as Al Cs, such as DCOE s prevention of resource
exploration at the WPP and DOE' s construction of long-termsite
markers. DCE stated that it would maintain the proposed Al Cs for
at | east 100 years after closure of the WPP, and that the WPP
PA assuned that Al Cs woul d prevent human intrusion for that
peri od.

EPA revi ewed the proposed AICs in connection with the types
of activities that nay be expected to occur in the vicinity of

the WPP site during the first 100 years after disposal (i.e.
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ranching, farmng, hunting, scientific activities, utilities and
transportation, groundwater punping, surface excavation, potash
expl oration, hydrocarbon exploration, construction, and hostile
or illegal activities). EPA also exam ned the assunptions nade
by DOE to justify the assertion that AICs will be conpletely
effective for 100 years. The assunptions were that: 1) the
fence and signs will convey the nessage that the WPP site is
hazardous and protected; 2) legal prohibitions on resource
recovery activities will be enforced; and 3) the tine required to
initiate a resource extraction operation will allow routine site
patrols to discover and halt such activities.

EPA found the assunptions regarding |longevity and efficacy of
the proposed AICs to be acceptable. This finding was based on
the fact that the types of inadvertent intrusion which AICs are
designed to obviate are not casual activities, but require
extensi ve resources, |lengthy procedures for obtaining |egal
perm ssion, and substantial tinme to set up at the site before
begi nni ng.

Section 194.41 prohibits the consideration of contributions
fromAICs in the PA for nore than 100 years after disposal.
Contributions fromAICs in the PA are considered as a reduction

in the rate of human intrusion. EPA reviewed the CCA and the
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paraneter inputs to the PA and determ ned that DOE did not assune
credit for the effectiveness of active institutional controls for
nore than 100 years after disposal

EPA found the description of each active control neasure
(fence, signs, roadways, site nmaintenance, and security patrols)
and its location to be adequate to support its intended function.
Al so, EPA found DOE s assunptions to be sufficient to justify
DOE' s assertion that AICs will conpletely prevent human intrusion
for 100 years after closure. Because DCE adequately descri bed
the proposed AICs and the basis for their assuned effectiveness
and did not assune in the PA that AlICs would be effective for
nore than 100 years, EPA proposes to find DOE in conpliance with
8194.41. For further information on EPA s eval uation of
conpliance for 8194.41, refer to CARD 41.
B. Section 194.42, Mbnitoring

Section 194.42 inplenents the assurance requirenent that DOE
nmoni tor the di sposal systemto detect deviations from expected
performance. The nonitoring requirenent distinguishes between
pre- and post-closure nonitoring because of the differences in
the nonitoring techni ques that nay be used during operations
(pre-closure) and once the repository has been backfilled and

seal ed (post-closure). Mnitoring is intended to provide
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i nformati on about the repository that may affect the results of
t he PA or contai nnent of waste.

To nmeet the criteria of 8194.42, EPA required DOE to conduct
an analysis of the effects of disposal system paraneters on the
contai nnent of waste. At a mininmum this analysis must include
t he seven specific paraneters listed in 8194.42(a). DOCE was
required to present the analysis nethodol ogy, assunptions and
results. DCE also was required to justify the decision not to
noni tor any of the paraneters anal yzed. (8194.42(b))

Section 194.42 requires that the screening of paraneters be
conducted to develop plans for pre- and post-closure nonitoring
described in 88194.42(c) and (d). |In accordance with 8194.42(e),
these nmonitoring plans nust: 1) identify the paraneters to be
nmoni tored and how the baseline data will be determ ned, 2)

i ndi cate how the paraneters will be used to eval uate devi ations
fromthe expected performance of the disposal system and 3)

di scuss the length of tinme over which each paraneter wll be
noni t or ed.

DCE conducted an anal ysis of disposal system paraneters that
i ncluded the paraneters specified in 8194.42(a), along with other
paraneters. The anal ysis assigned high, nmediumor |ow

significance to each paraneter for its inportance to the
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contai nnent of waste and to the verification of predictions about
di sposal system perfornmance. DOE then screened paraneters out of
consideration for nonitoring based on the ability of the
paraneter to produce neani ngful data during the nonitoring period
and on whet her paraneters can be nonitored w thout violating

di sposal systemintegrity.

EPA eval uated the anal ysis and screeni ng of paraneters,

i ncl udi ng the nethodol ogy, assunptions, and results. EPA found
that the analysis included the required paraneters and adequately
justified both the selection and rejection of paranmeters for
inclusion in nonitoring plans. Therefore, EPA proposes to find
DOE in conpliance with 88194.42(a) and (b).

Based on the results of its analysis, DOE submtted pl ans
that identified ten paraneters that will be nonitored for pre-
closure nonitoring, five of which will also be nonitored for
post-cl osure nonitoring. The pre-closure nonitoring paraneters
are: 1) Cul ebra groundwater conposition, 2) change in Cul ebra
groundwater flow, 3) probability of encountering a Castile brine
reservoir, 4) drilling rate, 5) subsidence neasurenents, 6) waste
activity, 7) creep closure and stresses, 8) extent of
deformation, 9) initiation of brittle deformation and 10)

di spl acenent of deformation features. Paraneters one through
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five are also post-closure nonitoring paraneters. The paraneters
selected for nonitoring included several of those listed in
8194.42(a), such as creep closure and stresses, extent of
deformation, initiation of brittle deformation, displacenment of
deformation features, Cul ebra ground water conposition and fl ow
and Castile brine reservoir |ocation.

The CCA described how DOE intends to inplenment nonitoring
prograns for both pre- and post-closure paraneters. The
nmoni toring plans included i nformati on on establishing baseline
data, how nonitoring data will be used to eval uate devi ati ons
from expected perfornmance and on the Iength of tinme each
paraneter will be nonitored. EPA finds that DOE submtted
noni toring plans in accordance with 88194.42(c), (d), and (e).
The nonitoring plans in the CCA addressed both pre-cl osure
moni toring (planned to begin before enplacenent of waste) and
post -cl osure nonitoring (using nethods that would not jeopardize
contai nnent of waste in the disposal system, and included
information required by the Conpliance Criteri a.

EPA proposes to find DOE in conpliance with the requirenents
of 8194.42. |In accordance with its authority under 8194.21, EPA
i ntends to conduct an inspection of the pre-closure nonitoring

activities prior to enplacenent of waste to confirm
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i npl ementation of the plans detailed in the CCA. The results of
this inspection will be placed in the public dockets descri bed
under 8194.67. For further information on EPA s eval uation of
conpliance for 8194.42, see CARD 42.
C. Section 194.43, Passive Institutional Controls

The Conpliance Criteria at 8194.43 require a description of
passive institutional controls (PICs) that will be inplenented at
the WPP. PICs are neasures that do not require human
intervention in order to warn away potential intruders from
di sposal sites. EPA defined PICs in the disposal regul ations as
mar kers, public records and archives, governnent ownership of a
site and restrictions on |and use at the site, and any other
means of preserving know edge of a site. (50 FR 38085) PICs are
intended to deter unintentional intrusions by people who
ot herwi se m ght not be aware of the presence of radioactive waste
at the site.

Sections 194.43(a)(1) through (3) of the Conpliance Criteria
i npl enent the disposal regulations by requiring DOE to: (1)
identify the controlled area by markers designed, fabricated, and
enpl aced to be as permanent as practicable; (2) place records in
| ocal, State, Federal, and international archives and |and record

systens |likely to be consulted by individuals in search of
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resources; and (3) enploy other PICs intended to indicate the

| ocati on and dangers of the waste. In accordance with
8194.43(b), DOE al so nust indicate the period of tinme that PICs
are expected to endure and be understood by potential intruders.
Finally, DOE is permtted to propose a credit for PICs in the PA
as explained in 8194.43(c). Such credit nust be based on the
proposed effectiveness of PICs over tinme, and woul d take the form
of reduced |ikelihood in the PA of human intrusion over several
hundred years. The Conpliance Criteria prohibit DOE from
assumng that PICs could entirely elimnate the |ikelihood of
future human intrusion.

The PI Cs design proposed by DOE in the CCA calls for the
construction at the WPP site of a |arge earthen berm dozens of
granite nonunents, and three granite information roons, two of
which will be buried for their protection. DOE also proposed to
bury thousands of small narkers at shall ow depths around the
site. Al markers except the bermw || be engraved w th warning
nmessages in several |anguages and of varying conplexity.

DOE plans to distribute WPP records and other information to
over one hundred archives, record centers, professional
organi zations, and comrercial enterprises in the United States

and abroad. Finally, DOE points to its ownership of the WPP
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site as a neasure that will identify the site as Federal property
and off limts to resource exploration.

EPA eval uated whet her the proposed nmarkers are “as pernmanent
as practicable” by considering the manner in which DOE accounted
for potential marker failures and by confirm ng that the proposed
mar kers could be fabricated. EPA s analysis of the proposed
mar kers suggests that they are practicable, although DOE may
decide to revise the design as inplenentation proceeds. Any such
revisions would constitute a nodification of the design and woul d
t herefore require EPA approval in accordance with 88194. 65 and
194.66. Also, the CCA showed that the proposed design
i ncorporates features intended to pronote the endurance of
mar kers. Exanples of these features are: redundant markers,
hi ghly durable materials with low intrinsic value, |arge
di mensi ons, and | ocation both above and bel ow the surface. EPA
proposes to find that the proposed markers are designed to be as
per manent as practicable, in accordance with 8194.43(a)(1).

Wth regard to placenent of records, DCE has prioritized
archives and record centers in order to target those closest to
the WPP and nost likely to be consulted by resource exploration
i ndustries nationally and abroad. The additional PICs proposed

by DOE, which involve placenent of WPP infornmation on maps and
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in various reference nmaterials, also appear to be practicabl e.
Therefore, EPA proposes to find that DOE conplies with
88194.43(a)(2) and (3).

DOE estimated the anmount of tine that nost of the proposed
PI Cs are expected to endure by conparing themto anal ogues with
simlar properties that have survived to the present. The
esti mates of endurance, the |owest of which is at |east 2,400
years and the greatest of which is at |east 5,000 years, vary
according to the age of anal ogues. DOE estimated the | ength of
time that nessages and records are expected to be understood (at
| east 1,000 years) by nmaking assunptions about the future and
then stating why those assunptions are reasonable. Because DCE
based its design on sound principles, took into account |ikely
failures of PICs, based estimtes of endurance on rel evant
anal ogues, and based estinates of conprehensibility on a
reasonabl e framework of assunptions, EPA believes that the
proposed design for markers neets the criterion of “as permanent
as practicable” and that DOE's estimates for that purpose are
acceptabl e for conpliance wth 8194.43(b).

DOE proposed to take nost of the steps necessary for
i npl ementing the proposed PICs, such as naking arrangenents with

archives and record centers and refining marker nmessages, during
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the WPP s operational period. However, DCE al so plans to extend
sone activities, particularly testing of markers, over nearly 100
years after closure (i.e., during the proposed active
institutional control period) before finalizing inportant aspects
of the design, in the belief that future technol ogy may inprove
the design. EPA cannot base a regul atory determ nation that DOE
has denonstrated conpliance with the requirenents at 8194.43 on a
specul ative plan to finalize the required design during the
active institutional control period. It would be inconsistent
with Congress’ intent in the LWA for EPA to allow DOE to alter
the approved PICs design after EPA's regulatory function conmes to
an end.

Rat her, EPA's determ nation nust be based on the design
proposed in the CCA. EPA acknow edges that future technol ogi cal
devel opnents m ght inprove the design of certain Pl Cs conponents.
Shoul d DOE devel op evidence that aspects of the proposed design
can be inproved during the operational period, DOCE could then
request nodification of the approved plan in a recertification
application. DCE also will not be precluded in the future from
i npl enmenting other nmeasures in addition to those conprising the
final design. During the period that EPA exercises regul atory

oversight over the WPP, DOE may not alter or del ete aspects of
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the approved plan in the CCA without notifying EPA and subjecting
the certification to nodification, if EPA deens it necessary.

G ven that EPA considered the design proposed in the CCAto
be final for the purposes of its conpliance review, EPA finds
that DOE has not justified sufficiently the need for additional
testing of markers after closure of the repository or the need to
del ay i nplenentation for nmany years after closure. EPA believes
that PICs should be inplenented as soon as possible after the
WPP facility is sealed, and that neasures necessary to prepare
for such inplenentation should be acconplished during the
operational period for the WPP, unless doing so would conprom se
the effectiveness of the CCA design. For exanple, EPA believes
that it is appropriate and practicable during the operationa
period for DOE to establish agreenents with national archives to
accept and maintain records related to the WPP. EPA therefore
proposes to find DOE in conpliance with the PICs requirenents at
88194.43(a) and (b), on the condition that DOE submt additional
information to EPA for approval. No later than the final re-
certification application submtted prior to closure of the
di sposal system DCE nust provide a schedule for inplenenting
PI Cs that has been revised to show that markers wll be

fabricated and enpl aced, and other neasures will be inplenented,
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as soon as possible follow ng closure of the disposal system

DOE al so nust descri be how testing of any aspect of the
conceptual design will be conpleted prior to or soon after

cl osure, and what changes to the design nay be expected to result
fromsuch testing. (See Condition 4 of the proposed Appendi x A
to 40 CFR Part 194.)

DOE proposed to take a credit of 99 percent over 700 years in
the PA. In other words, DOE requested that the |ikelihood of
human intrusion into the WPP during the first 700 years after
cl osure be reduced to one percent of the drilling rates
calcul ated in accordance with the requirenents of 88194. 33(b) (3)
and (4). The proposed credit was based | argely on DOE s approach
to conpliance with 8194.43(b), which |led DOE to concl ude that al
PICs are “virtually certain” to endure and be understood for at
| east 700 years. DOE identified drilling in the wong |ocation
on a properly issued | ease as the only pl ausi bl e scenari o wher eby
the proposed PICs could fail to deter an inadvertent intrusion.
DCE t hen surveyed the Del aware Basin and other areas for such
failures and determ ned that wells were drilled in the wong
| ocation in 5 out of 429,000 instances, a rate of 0.001 percent.
Finally, DOE bounded the failure rate (of 0.001) at 1.0 percent

for the sake of conservati sm
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EPA agrees with DOE that the proposed PICs appear likely to
endure and be understood for hundreds of years. However, EPA
proposes to deny DOE's request for PICs credit. The reasons for
EPA' s denial of PICs credit are discussed briefly bel ow

First, in promulgating its PICs credit criterion, EPA
explicitly stated that “the degree to which PICs m ght reduce the
future drilling rate can be reliably determ ned only through
informed judgnent.” (61 FR 5232) EPA clearly expected the
proposed PICs credit to be derived through an expert elicitation
conducted in accordance with the requirenents at 40 CFR 194. 26.
DOE instead prepared a justification and submtted it to peer
review. EPA regards peer review as qualitatively different from
expert judgnent, in which the i ndependent panel itself prepares
the justification.

Second, 8194.43(c) states, “In no case. . . shall passive
institutional controls be assuned to elimnate the |ikelihood of
human intrusion entirely.” DOE s rationale for the proposed
credit repeatedly states that PICs are “virtually certain” to
elimnate the Iikelihood of human intrusion. EPA believes that
the assertion that PICs are virtually certain (i.e, 99.9 percent)
to endure and be understood is equivalent in effect to assum ng

that they elimnate the likelihood of human intrusion entirely.

206



Furthernore, DCE s estimate of the effectiveness of Pl Cs does not
adequately account for the considerable uncertainty associ at ed
with quantifying the effectiveness of PICs for use in the PA
Specifically, there are potential failure scenarios that DOE did
not account for in devel oping the proposed credit. For exanple,
within the next 700 years, soneone could drill based on an
incorrect permt, permts may be m stakenly granted, records of
the WPP could be lost, or a systemof permts to contro
drilling may be abandoned. Wile DOE s proposal does not account
conservatively for uncertainty, EPA recognizes that any |evel of
credit EPA would propose in place of DOE's estimte woul d be
arbitrary. Finally, EPA found that the issue of quantitative
credit for PICs is of |ittle consequence for the purpose of
evaluating the WPP' s perfornmance, since the renoval of PICs
credit fromconputer nodels (in the Performance Assessnent
Verification Test) produced no signification effect on the WPP' s
conpliance with EPA s nunerical standards.

EPA proposes to determne that DOE conplies with 8194.43, on
the condition that additional information on the final PICs
design be submtted for EPA's review no |later than the final re-
certification application. For additional information on EPA s

eval uation of conpliance for 8194.43, see CARD 43.
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D. Section 194.44, Engineered Barriers

Section 194.44 requires that DCE conduct a study of avail able
options for engineered barriers at the WPP and submt this study
and evidence of its use with the conpliance application.
Consistent with the assurance requi renent found at 40 CFR 191. 14,
whi ch requires the use of one or nore engi neered barriers, DCE
must anal yze the performance of the conpl ete disposal system and
any engi neered barrier(s) that DOE ultimately inplenents at the
W PP nmust be considered in the PA and EPA s subsequent
eval uati on.

To conply with this requirenent, EPA expected DOE to descri be
the engi neered barrier(s) selected for inplenentation at the
W PP. EPA al so expected the CCA to docunent how the engi neered
barrier(s) prevents or substantially delays the novenent of water
or radionuclides to the accessible environnment, and how it
reduces uncertainties in nodeling performnce of the disposal
system EPA expected DOE to conduct a conprehensive eval uation
of engineered barrier alternatives in order to conpare the
benefits and detrinents of various barriers and then use the
results of such a conparison to justify selecting or rejecting a
barrier(s).

I n accordance with 8194. 44(b), EPA observed DOE s scopi ng
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study and screening process during March and April 1995. The
scoping effort produced a list of 111 potential barriers and
conbi nations of barriers (including the barriers described in
8194. 44(b)), of which 18 were eval uated against the factors
described in 8194.44(c). Al though DOE did not specifically
address the waste categories in 8194.44(d), the study effectively
accounted for the categories by analyzing three waste types
(sludges, solid organics, and solid inorganics) and consi dering
mul tipl e waste processing schenes. DOE s eval uation of

engi neered barriers was peer reviewed in accordance with
8194.27(a)(3). See 8194.27, “Peer Review,” for details of EPA' s
eval uation of the general peer review process. On the basis of
its evaluation of the benefits and detrinents of eighteen

engi neered barrier types, DCE concluded that a chemcally-

buf fering backfill was a high-benefit, |owcost, and practicable
engi neered alternative. DOE sel ected magnesi um oxi de (MyO
backfill as an engi neered barrier, and proposed to enpl ace bags
of MyO between and around waste containers in the repository.
DCE stated that the backfill wll serve to: (1) substantially
del ay novenent of radionuclides by controlling chem cal
conditions in the underground waste panels so that the solubility

of radionuclides in water is reduced, (2) delay novenent of water

209



by reacting with brine to reduce free water in the di sposal
system and (3) fix pHlevels within a narrow range, thereby
boundi ng an i nportant nodeling paraneter whose val ue m ght
ot herwi se be highly uncertain.

EPA found that DOE conducted the requisite anal ysis of
engi neered barriers and sel ected an engi neered barrier designed
to prevent or substantially delay the novenent of water or
radi onuclides toward the accessi ble environnent. DOE provi ded
substanti al docunentation in the CCA and suppl enentary
information that MO can effectively reduce actinide solubility
in the disposal system EPA agrees that the chem cal reactions
t hat DOE associated with MgO can occur under predicted repository
conditions. DOE proposed to enplace a | arge anount of MyO in and
around waste druns in order to provide an additional factor of
safety and thus account for uncertainties in the geochem cal
conditions that would affect CO, generation and MyO reacti ons.
(For details regarding chem cal reactions of MJO, see CARD 24,
“Waste Characterization.” For further information regarding the
PA nodeling of solubility and chem cal conditions in the
repository, see CARD 23, “Mddels and Conputer Codes.”)

Public conments received on EPA s Advance Notice of Proposed

Rul emaki ng (“ANPR’) questioned two aspects of DOE s treatnent of
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engi neered barriers in the CCA. First, commenters disagreed that
borehol e plugs, shaft seals, and panel seals should be treated by
DOE as engineered barriers for the purpose of conplying with
8194.44. EPA found that DOE had treated plugs and seals as part
of the baseline design of the disposal system not as additional
barriers for the purpose of assurance. The effectiveness of
pl ugs and seals is discussed as part of EPA s evaluation of the
di sposal system design under 8194.14, “Content of Conpliance
Certification Applications.” Second, conmenters expressed
concern that the CCA did not support conclusions about the
ef fecti veness of MgJO with experinental data or other
docunentation. EPA shared this concern and so requested that DOE
provi de additional docunentation show ng that backfill could be
enpl aced in the required manner and would function in the
di sposal system as proposed. EPA believes that suppl enentary
informati on sent by DOE adequately addressed insufficiencies in
t he CCA

EPA proposes to find DOE in conpliance with 8194.44. For
further information on EPA s eval uation of conpliance for
8194. 44, see CARD 44.
E. Section 194.45, Consideration of the Presence of Resources

Section 194.45 inplenments the assurance requirenent that the
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di sposal system be sited such that the benefits of the natural
barriers of the disposal system conpensate for the increased
probability of disruptions to the disposal systemresulting from
expl oration and devel opnent of existing resources. (61 FR 5232)
In pronulgating this requirenent, EPA determ ned that the
performance assessnent (“PA’) is the appropriate tool to weigh

t he advantages and di sadvantages of the WPP site because PA
denonstrates whet her potential human intrusion will cause
unaccept ably high rel eases of radioactive nmaterial fromthe

di sposal facility.

I n accordance with the Conpliance Criteria, DOE nust
denonstrate that PA has incorporated the potential effects of
human activities near the WPP prior to disposal, and of drilling
and excavation mning over the regulatory tinme frame. DOE al so
must docunent that the results of the PA denonstrate conpliance
with the containment requirenents at 40 CFR 191.13. No further
denonstration of conpliance is needed for 8194. 45.

The Agency confirnmed that PA incorporated human intrusion
scenarios and met EPA's release |limts in accordance with the
W PP Conpliance Criteria. Based on EPA' s findings that DOE
conplied with requirenents related to scope of PA, conduct of PA,

mning and drilling activities over the regulatory tine frane,
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results of PA, and pertinent assurance requirenents, EPA proposes
to determi ne that DOE has denonstrated conpliance with §194. 45,
For further explanation of EPA s proposed conpliance deci sions
for these related conpliance criteria, see preceding preanble
di scussions for 8194.14, 8§194.23, 8§194.32, 8§194.33, 8§194. 34,
8§194.41, and 8194.43. For further information on EPA s
eval uati on of conpliance for 8194.45, refer to CARD 45.
F. Section 194.46, Renoval of Wiste

Section 194.46 requires docunentation that the renoval of
waste fromthe disposal systemis feasible for a reasonable
period of tinme after disposal. (61 FR 5244) The intent of this
provision is to inplenent the assurance requirenent at 40 CFR
191. 14(f) that “disposal systens be selected so that renoval of
nost of the waste is not precluded for a reasonabl e period of
time after disposal.” To neet the criteria of 8194.46, EPA
expected the CCA to provide a conprehensive strategy that showed
t he manner in which waste could be renoved fromthe repository
for a reasonable period of tine after closure and an estimate of
how | ong after disposal renoval of waste would remain
technol ogically feasible. Al though the eventual disposition of
the waste is an inportant environnental concern, 40 CFR Part 194

does not require DCE to specul ate on the possible |ocation or
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hazards of the waste once it is renoved fromthe repository.

In the CCA, DCE presented a five-phase approach to renoving
waste fromthe WPP repository, including: planning and
permtting; initial above-ground set-up and shaft sinking;
under ground excavation and facility set-up; waste | ocation and
renoval operations; and decontam nati on and deconm ssion of the
facility. The CCA included a discussion of techniques that could
be used to renobve the waste given the repository conditions at
the time of renoval, and al so di scussed several existing m ning
techni ques that could be used to renove waste fromthe WPP
repository.

EPA reviewed the CCA to assess the conpl eteness of the
strategy for renoving the waste and the justification of the
proposed technol ogy for renoving the waste. EPA believes that
the five phases described for waste renoval provide an orderly
sequence of planning and inplenentation procedures that could be
i npl emented. EPA agrees that the proposed activities,

t echni ques, and equi pnent that would be necessary to renove the
waste are all presently feasible.

EPA reviewed the CCA for an estimate of how | ong after
di sposal it would remain technologically feasible to renove the

waste. DOE stated that, using the system and equi pnent proposed
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inthe CCA it would be feasible to renove the waste any tine
after enplacenent. Thus, DCE appeared to conclude that no
features of the disposal system (such as salt creep) will prevent
the renoval of waste fromthe repository as long as the

t echnol ogy described in the CCA renai ns avail able. The CCA did
not address how | ong the technol ogy m ght remain avail abl e.

EPA agrees that waste renoval woul d be feasible as |ong as
current technol ogy remains avail able, but does not believe it is
reasonabl e to assune that the technology wll renmain avail abl e
over the entire regulatory tine frane. To estimate the |ength of
time for which waste renoval woul d be feasible, EPA considered
how | ong the technol ogy described in the CCA m ght remain
avai |l able. The Agency concluded that, as |ong as our present
society remains stable, it is reasonable to conclude that there
will likely be a continuity or advancenent of technol ogy which
woul d al | ow waste renoval to occur. |In the disposal regul ations,
EPA identified 100 years after disposal as a realistic but
conservative limt on how |long active controls could be assuned
to be effective -- i.e., howlong present institutions would
remain in place continuously to enforce such controls. (50 FR
38080) Based on this sane rationale, EPA believes it is

reasonabl e to assune that current technology wll remain
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avai |l abl e for the 100-year period after disposal, and therefore
that waste renoval will remain feasible for that time. EPA
bel i eves that 100 years constitutes a reasonable period of tine
after disposal, in accordance with 8194.46. Therefore, EPA
concl udes that DOE has net the regulatory requirenents for the
renoval of waste, and proposes to find DOE in conpliance with
8194.46. For further information on EPA's eval uation of
conpliance for 8194.46, see CARD 46.
Xl I ndi vi dual and Ground-water Protection Requirenents
Sections 194.51 through 194.55 of the Conpliance Criteria
i npl enent the individual protection requirenments of 40 CFR 191. 15
and the ground-water protection requirenents of Subpart C of 40
CFR Part 191. Assessnment of the likelihood that the WPP wi ||
meet the individual radiation dose |imts and radionuclide
concentration limts for ground water is conducted through use of
a process known as conpliance assessnent (“CA’). Conpliance
assessnments use nethods simlar to those of PA (for the
cont ai nnment requirenents) but are required to address only
undi sturbed performance of the disposal system Sections 194.51
and 194.52 specify the requirenents which nust be incorporated
into CAin the anal yses of individual radiation doses to

protected individuals. Section 194.53 addresses underground
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sources of drinking water. Finally, the criteria specify the
scope of CA and establish statistical requirenents on the results
of CA in denonstrating conpliance with the individual and ground-
wat er protection requirenents(88194.54 and 194. 55).

A. Section 194.51, Consideration of Protected Individual

Section 194.51 requires DOE to assune in conpliance
assessnents (“CA”) that an individual resides at the point on the
surface where the dose fromradionuclide rel eases fromthe WPP
woul d be greatest. EPA required that the CCA identify the
maxi mum annual comm tted effective dose and the | ocation where it
occurs, and explain how DOE arrived at those results.

DCE s anal ysis of the WPP' s conpliance with §8194.51 and
related sections of the Conpliance Criteria was contained in the
CCA and in supplenentary information. DOE described its analysis
as a “boundi ng anal ysis” because it assuned that the maxi mum
concentration of radionuclides was available in underground
sources of drinking water (“USDW”) and that humans using that
wat er woul d therefore receive the maxi num dose possible fromthat
pat hway.

The boundi ng anal ysis was derived fromthe performance
assessnment for the undi sturbed scenario. DCE analyzed al

potential routes of release of radioactive waste fromthe
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repository that could |l ead to exposure of an individual and
determ ned that the only release to the accessi bl e environnent
woul d be passage of contam nated water through the interbeds in
t he Sal ado Formati on, where the WPP is situated. In the
anal ysis, DOE denonstrated that radionuclides m grated
horizontally to the accessible environnent in only nine out of
300 realizations.

DOE then assuned that the hi ghest concentration of
radi onuclides fromthe nine realizations was present at the
subsurface boundary of the accessible environnment, and that
i ndi vidual s woul d take water for consunption or agricultural use
directly fromthis location in the Salado. DCE stated that it
was not necessary to identify a single point of maxi mnum dose
because the anal ysis assuned that the maxi num radi onucl i de
concentration was available to individuals in brine taken from
the Sal ado Formation; therefore, the dose from various pat hways
woul d be maxi m zed regardl ess of an individual’s |ocation on the
surface of the accessible environment. For nore discussion of
DCE s consideration of pathways in the bounding analysis, see
8194. 52, “Consideration of Exposure Pat hways.”

EPA agrees that it was conservative for DOE to base its

cal cul ations of individual dose on the maxi num predicted
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radi onucl i de concentrations. EPA also accepts as technically
sound DOE's rationale for not identifying a single geographic
poi nt at which individual conmtted effective dose is greatest,
since under DOE' s assunptions, all points on the surface woul d
result in the sane maxi num dose. Therefore, EPA proposes to find
DCE in conpliance with 8194.51. EPA di scusses whet her the
results of DOE' s dose cal culations conply with the individual
protection requirenents at 40 CFR 191. 15 under the eval uation for
8194.55, “Results of CA.” Due to the rel atedness of the
requi renents, EPA conbined the discussion of DOE' s conpliance for
88194. 51 and 194.52 (“Consi deration of Exposure Pathways”) in a
si ngl e Conpliance Application Review Docunent (CARD 51/52).
B. Section 194.52, Consideration of Exposure Pat hways

The individual protection requirenents focus on the annual
radi ati on dose of a hypothetical naxinmally-exposed person |iving
on the surface just outside the boundary to the accessible
environment. Section 194.52 requires DOE s conpli ance
assessnments for the individual protection requirenents to
consider all potential exposure pathways for radioactive
contam nants fromthe WPP. DCE nust assune that an individua
consunes 2 liters per day of drinking water from any underground

source of drinking water in the accessible environnent. EPA
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expected that DCE woul d postul ate several rel ease pat hways and
cal cul ate the dose resulting fromeach pathway. In the CAG EPA
stated that DOE could enploy sinplified exposure nodels provided
that DOE showed themto be nore conservative than nore detailed
nmodel s. (CAG pp. 67-68)

DOE' s nodeling identified only one possible rel ease of
radi onuclides to the accessible environnment for the undisturbed
performance scenario, resulting fromcontam nated brine fl ow ng
t hrough the Sal ado Formation interbeds. DCE s nodeling indicated
that this release could occur if there were a significant buil dup
of gas and fluid pressure within the WPP' s waste panel s.

To assess this potential exposure pathway, DOE conservatively
assunmed that Sal ado brine would be avail able for human use once
it reached the subsurface boundary of the accessible environnent.
Water in the Salado interbeds is actually a highly concentrated
brine unsuitable for drinking; DCE has neasured the average
concentration of total dissolved (non-radioactive) solids (“TDS")
in Salado brine as 324,000 mlligrans per liter (ng/L). DCE
therefore assuned that brine would have to be diluted with pure
water in order to bring the concentration of TDS down to the
hi ghest al | owabl e anount under the standard for potable water

(10,000 ng/L TDS). DOCE assuned that this diluted Sal ado brine
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woul d be consuned at the rate of two liters per day and then
cal cul ated the dose resulting fromthis single pathway of water
i ngestion.

EPA required DOE to expand its analysis to include additional
pat hways. This expanded analysis is described in supplenentary
informati on sent by DOE. (Docket A-93-02, Itemll-1-10) DCE
exam ned pat hways whereby humans either inhale dust from soi
irrigated with contam nated water or consune agricul tural
products irrigated with contam nated water. In the |atter case,
pat hways i ncluded plants eaten directly by humans and m |k or
beef fromcattle whose stock pond contai ned contam nated water.

Based on the CCA and the supplenentary information described
above, EPA found that DOE assuned in its anal ysis of pathways
that individuals consune 2 liters per day of water from
under ground sources. EPA al so conducted i ndependent cal cul ati ons
and concl uded that DOE had reliably reported the doses expected
to result fromall pathways considered. EPA di scusses whet her
the results of DOE's dose cal culations conply with the specific
requi renents of 40 CFR 191. 15 under 8194.55, “Results of
Conpl i ance Assessnents.”

EPA found that the sinplified “boundi ng anal ysis” enpl oyed by

DOE (descri bed under 8194.51 above) was sufficiently conservative
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not to require the use of nore detailed nodels. The bounding
anal ysis was conservative because it assuned unrealistically that
brine in the Sal ado Formati on woul d be used as a source of water
for drinking and irrigation. |In fact, brine in the Salado is not
likely to be used as an underground source of drinking water
because it has an extrenely high concentration of TDS. Sal ado
brine would require considerable dilution in order to neet the
criteria for potable water, and dilution would serve to reduce
radi onucl i de concentrations. There are other, nore likely
sources of water than the Salado in the vicinity of the WPP (see
8194.53 bel ow), but DCE s nodeling denonstrated that
radi onucl i des fromthe WPP woul d not reach these sources in the
undi st ur bed scenari o.

EPA therefore proposes to find the WPP in conpliance with
8194.52. Due to the rel atedness of the requirenents, EPA
conbi ned the discussion of DOE's conpliance with 88194.51
(“Consideration of the Protected Individual”) and 194.52 in a
si ngl e Conpliance Application Review Docunent (CARD 51/52).
C. Section 194.53, Consideration of Underground Sources of
Dri nki ng Water

Section 194.53 requires that conpliance assessnents of the

undi sturbed performance scenari o consi der underground sources of
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drinking water (“USDW”) near the WPP and their
i nterconnections. The undisturbed scenario assunes that the
di sposal systemw || not be disturbed by hunman activities such as
drilling or mning. A USDWis defined at 40 CFR 191.22 as “an
aquifer or its portion that supplies a public water system or
contains a sufficient quantity of ground water to do so and (i)
supplies drinking water for human consunption or (ii) contains
fewer than 10,000 ng per liter of total dissolved solids.”

DOE identified three potential USDW near the WPP -- the
Cul ebra Menber of the Rustler Formation, the Dewey Lake Red Beds,
and the Santa Rosa Sandstone of the Dockum Goup -- despite
i nconpl ete data showing that they in fact neet the regul atory
definition of a USDW However, DCE did not identify a plausible
rel ease scenario in undisturbed conditions in which radionuclides
fromthe WPP reached these potential USDW. DOE found instead
that the only plausible rel ease scenario in undisturbed
condi tions involved transport of radionuclides by brine laterally
t hrough the Sal ado Formation (where the WPP is situated) to the
subsurface boundary of the accessible environnent. The
concentration of radionuclides at the subsurface boundary in this
scenario represents the maxi mum | evel possible in the accessible

envi ronnent .
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DOE assuned that brine at the subsurface boundary woul d be
directly available to a hypothetical individual on the surface
for use as drinking water. In other words, DOE assuned that
peopl e woul d draw water directly fromthe Sal ado, thereby
bypassi ng other potential USDW, and would thus be exposed to the
maxi mum concentrati on of radionuclides. Because DOE assuned the
wor st -case scenario and did not attenpt to denonstrate in the
anal ysis that transport of radionuclides through geol ogi cal
formations in the accessible environnment would | ower their
concentrations, DOE concluded that it was not necessary to
anal yze under ground i nterconnecti ons anong wat er bodi es.

EPA agrees that the Cul ebra, Santa Rosa, and Dewey Lake
Formations are the nost |ikely potential USDW. Al so, EPA agrees
that it was not necessary to identify USDWIi nterconnections
because of DOE s conservative assunption that individuals,
regardl ess of their location on the surface of the accessible
envi ronnent, woul d be exposed to the naxi mum avail abl e
concentration of radionuclides in drinking water.

Based on information provided in the CCA, EPA concl uded that
DOE adequately considered USDW in conpliance assessnents. EPA
therefore proposes to find that DOE conplies with 8194.53. EPA

di scusses whether the results of DOE s cal culations conply with
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the requirenments of 8191.15 and Subpart C of 40 CFR Part 191 in
8194.55, “Results of CA " For further discussion of EPA s

eval uation of conpliance for 8194.53, see CARD 53.

D. Section 194.54, Scope of Conpliance Assessnents (CA)

Section 194. 54 addresses the scope of conpliance assessnents
(“CA”) conducted to determ ne conpliance with the individual dose
and ground-water protection requirenents of the disposal
regul ations. The CA nust account for the undi sturbed perfornmance
of the disposal system that is, the predicted behavior of the
di sposal systemif it is not disrupted by human intrusion or the
occurrence of unlikely natural events (8191.12). As with
performance assessnent, the CA nust consider features, events,
and processes (“FEPs”) and associ ated uncertainties. The CA can
be considered a “subset” of performance assessnent, as CA
considers only natural /undi sturbed conditions and past/near -
future human i nduced activities, but does not include |Iong-term
future human-induced activities that are included in perfornmance
assessnent.

EPA required DCE to consider FEPs that relate to undisturbed
performance of the disposal system EPA required DOE to identify
how t hese FEPs were screened, conbined, and used in the CA. DCE

was required to docunent why any undi sturbed scenari o FEPs were
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not included in the CA. EPA also required the CA to consider
activities that occur in the vicinity of the WPP and their
effect on radionuclide mgration fromthe site. Specifically,
DOE was required to consider existing boreholes and near future
| ease devel opnent.

To fulfill the requirenents of 8194.54(a), DOE devel oped and
foll owed a process for considering FEPs in the CA. Qut of the
initial list of approximately 72 natural FEPs, DCE eventually
included 17 in the CA. This is the sane process that was used in
identifying FEPs for PA, EPA s evaluation of the process is
addressed in the preanbl e discussion of 8194.32. EPA concl uded
that the initial FEP list assenbled by DOE was sufficiently
conprehensive, in accordance with the requirenents of 8194.54(a).
This |list appropriately screened out events and processes on the
basis of probability, consequence or regulatory requirenents.

DOE consi dered and incorporated into CA nunerous natural
processes and events. DOE adequately docunented the decision not
to include FEPs in the CA. (See preanble discussion for

§194. 32.)

DCE, in accordance with the requirenents of 8194.54(b),
conducted an analysis of the activities that are expected to

occur in the vicinity of the WPP in the near future. DOE s
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assessnent of existing boreholes indicated that natural fluid

fl ow t hrough abandoned borehol es woul d be of very little
consequence in the near future and was therefore not included in
the CA In addition to existing boreholes, DOE addressed a
nunber of activities that could occur in the vicinity of the WPP
in the near future. These activities were: oil and gas

expl oration, exploitation and extraction; potash exploration and
exploitation; fluid injection related to oil and gas production;
sul fur corehol es; hydrocarbon/ gas storage; brine wells for
solution mning; and water supply wells. DOE determ ned that
none of these activities will have an inpact on the disposal
systemin the near future and therefore did not include themin
the CA. DCE examned fluid injection for inclusion in the CA,
but screened it out based on | ow consequences to the disposal
systemif it happened. DOE also provided information on | eases
in the WPP ar ea.

EPA revi ewed the CCA anal ysis of existing boreholes in the
vicinity of the WPP and their potential inpact on radionuclide
m gration and agrees with DOE s concl usion that existing
boreholes wll not affect the disposal system EPA and public
commenters disagreed with DOE's initial analysis of the effects

of fluid injection and salt water m ning. Upon review ng
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suppl enental nodeli ng of these scenarios, conducted by DCE and
al so i ndependently by EPA, EPA agrees that these activities were
correctly omtted fromthe CA. (See the preanble for 8194.32 for
further discussion of this additional nodeling.) DOCE
satisfactorily identified | eases near the WPP and appropriately
estimated the Iife of the | eases for consideration in the CA

EPA proposes to find DCE in conpliance with the requirenents
of 8194.54. For further information on EPA s eval uation of
conpliance for 8194.54, see CARD 54.
E. Section 194.55, Results of CA

Section 194.55 establishes requirenents for analyzing the
WPP s conpliance with the individual and the ground-water
protection requirenents of the disposal regulations. These
requirenents: 1) limt the possible radiation dose fromthe WPP
to individuals in the accessible environnent, and 2) limt the
degree of radi oactive contam nation of groundwater for which the
W PP m ght be responsible. Both limtations are required to be
anal yzed for undi sturbed performance of the disposal systemfor
10, 000 years. (See the discussion for 8194.54 in today’s
preanbl e.)

40 CFR 191.15, the individual protection requirenents,

requires that there nust be a reasonabl e expectation that
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undi sturbed perfornmance of the WPP di sposal systemw || not
cause the annual commtted effective dose equivalent to exceed 15
mllirenms (150 mcrosieverts) to any nenber of the public in the
accessi ble environnent. Subpart C of 40 CFR Part 191, the
ground-wat er protection requirenents, sets requirenents on the
radi ation |l evels in underground sources of drinking water
(“USDWs”) by referencing the standards of the Safe Drinking Water
Act at 40 CFR Part 141. In order to determ ne conpliance with
these requirenments, DCE nust cal cul ate the nmaxi mum i ndi vi dual
radi ati on dose from all pathways, the maxi num concentrati ons of
speci fic radionuclides in any USDW and the maxi num annual dose
equi valents fromradioactivity in any USDW

Section 194.55 establishes six requirenents for conputing,
presenting, and evaluating the results of conpliance assessnents
(“CA”). The requirements of 88194.55(b) through (f) are
anal ogous to the requirenents of 88194.34(b) through (f) for the
results of performance assessnent (“PA’). As a result, DOE has
been able to use the sane conputational techniques and the sane
conputer codes to performboth PA and CA. The major differences
bet ween the anal yses for PA and CA are that: 1) CA considers only
undi stur bed performance of the WPP, and thus does not consider

scenari os of human intrusion; 2) CA requires cal cul ations of
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doses and radi oactivity concentrations in USDW, as well as
cunul ative rel eases; and 3) CA results are expressed as a set of
dose and concentration values, while PA results are expressed as
a series of conplenentary cunul ative distribution function
(“CCDF”) curves.
1. Uncertainty of CA

Section 194.55(a) requires the CA to consider and to docunent
uncertainty in the performance of the di sposal system There are
two general sources of such uncertainty. The first is the
uncertainty associated with physical, chem cal and geol ogi c
conditions within and around the repository. The CA deals with
this by running 300 different undi sturbed-site scenarios, wth
300 i ndependent sets of sanpled values for the nost inportant
uncertain paraneters (i.e., paraneters either that vary from
pl ace to place or that sinply are not known with precision, but
whi ch have been determ ned to have a significant effect on the
WPP s ability to contain radionuclides). The second source of
uncertainty is the lack of detailed know edge of the ways in
whi ch contam nated ground water m ght be punped out and utilized
by persons living near the site in the future. DOE handles this
uncertainty through a conservative boundi ng cal cul ati on on

i ndi vi dual doses, which is intended to denonstrate conpliance
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regardl ess of any uncertainties. The bounding calculation is
di scussed in further detail in the discussions of 88194.51 and
194.52 in this preanble.

DOE eval uated uncertainty in the anount of contam nants
transported underground using the sane nethod as in the PA
except that uncertainty from human intrusion scenarios was not
considered. For further information on the treatnent of
uncertainty in PA see the discussion of 8194.34 in today’s
preanble. EPA found that the conservative boundi ng cal cul ati on
is appropriate, in lieu of further uncertainty analysis, and that
DOE' s treatnent of uncertainty in CAis sufficient. Therefore,
t he Agency proposes to find that WPP conplies with 8194.55(a).
2. Probability distributions for uncertain paraneters

Section 194.55(b) requires DOE to devel op and docunent
probability distributions for uncertain disposal system paraneter
values used in CA° This is simlar to the requirenent for
paraneter values used in the PA. DCE uses the sane probability
di stributions for uncertain disposal system paraneter values in
both PA and CA cal culations. This involves performng
cal cul ations wth 300 i ndependent sets of sanpl ed paraneter
val ues for each of the 57 inportant paranmeters associated with

uncertain physical, chem cal and geol ogical conditions in the
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repository and its surroundi ngs. EPA conducted the sane
eval uation of probability distributions for CA as for PA

Upon reviewi ng DOE' s nodel s and conputer codes, the Agency
guestioned a nunber of inportant input paraneter val ues and
distributions used in the PA and in CA. EPA determ ned that
corrections were necessary for certain input paraneters and
conceptual nodels. Because of concerns that the necessary
corrections to these paraneters and conceptual nodels could have
significant effects on the actual results of nodeling, EPA
requi red DOE to denonstrate that the conbined effect of all the
paraneter and conputer code changes required by EPA was not
significant enough to necessitate a new PA. EPA required DOE to
perform 300 sinulations in additional PA and CA calculations as a
Performance Assessnent Verification Test (“PAVI"). The PAVT
i npl emented DOE' s PA nodeling, using the sanme sanpling nmethods as
the CCA PA, but incorporating paraneter values that were sel ected
by EPA. CA results of the PAVT are discussed bel ow for
requi renent 8194.55(f) and PA results of the PAVT are discussed
above in 8194.34 of this preanble. The PAVT results confirned
that the original PAis sufficiently conservative and indicated
that further PA and CA analysis is not required.

After considerabl e anal yses, including the PAVT, EPA was
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satisfied that the paraneter val ues and distributions were
adequate for determ ning conpliance. See the discussion of the
requi renments of 8194.34 of this preanble. For the reasons
di scussed in that section, EPA also proposes to find the CCA in
conpliance with 8194.55(hb).
3. Sanpling of uncertain paraneters

Section 194.55(c) requires CA to use conputational techniques
whi ch draw random sanples from across the entire range of
probability distributions of uncertain paraneters. These
conput ational techniques then nust be used to calculate the
ranges of estimated radi ati on doses to individuals received from
al | pat hways; radionuclide concentrations in USDW; and radi ation
doses received fromUSDW. This requirenent is parallel to
8194. 34(c), which requires techniques for random sanpling from
paraneter distributions in the conputation of CCDF curves for the
results of PA

The statistical technique that DOE used in selecting
paraneter values in PA, Latin Hypercube Sanpling (“LHS’), is also
enpl oyed in the cal cul ati ons of radionuclide concentrations in
ground wat er (which are then used to cal cul ate individual doses)
for the CA. The CA generated 300 val ues of contam nant

concentrations in ground water (at the boundary to the accessible
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envi ronnent) and individual annual radiation doses to assess
conpliance with 8194. 55.

EPA found the LHS technique for drawi ng sanples randomy from
probability distributions of uncertain paraneters to be
sufficient, as discussed in this preanble for 8194.34. In
addi tion, EPA determ ned that DOE' s conceptual nodel for
determ ni ng maxi mum i ndi vi dual exposure and the GEN I -A conputer
code used to calculate radi ati on doses were adequate. The Agency
found that DOE has used an appropriate conputational technique,
LHS, for sanpling widely fromthe paraneter distributions
described in 8194.55(b), and has used it to generate ranges of
radi onucl i de concentrations in USDW, doses fromthe ingestion of
wat er from USDWs, and all - pat hways doses. Therefore, EPA
proposes to find that DCE has denonstrated conpliance with
§194. 55(c).

4. Sufficient nunber of estinates generated

Section 194.55(d) requires that the nunber of estimtes of
radi onucl i de concentrations in USDW, doses fromthe ingestion of
wat er from USDWs, and all - pat hways doses nust be | arge enough
such that the maxi num estinmates of doses and concentrations
generated exceed the 99th percentile of the popul ation of

estimates with at least 0.95 probability. This requirenent is
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simlar to the requirement of 8194.34(d) for determning if there
is a sufficient nunber of CCDF curves in PA analysis. Both

requi renents have the purpose of ensuring that enough simnulations
are generated so that conclusions drawn fromtheir anal yses are
statistically justified.

DOE produced 300 CA cal cul ati ons and used the sane
statistical argunents to justify both the nunber of cal cul ations
for CA and the nunber of CCDF curves. See the discussion for
8194.34 in this preanble for a further explanation of DOE s
justification and EPA's review. EPA found that, for random
sanpling, 300 individual estimates will provide 0.95 probability
that at | east one of themw || exceed the population 99th
percentile value. Thus, EPA proposes to determ ne that the CCA
satisfies the requirenent of 8194.55(d).

5. Display full range of CA results

Section 194.55(e) requires the CCA to display the full range
of estimated radiati on doses and radi onuclide concentrations.
Section 194.34(e) has a parallel requirenent for displaying the
full range of CCDFs generated.

DOE' s CA anal ysis of individual doses started with the
findings of the PA of contam nation that has mgrated to the

accessi ble environnent in the anhydrite interbeds i mediately
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surrounding the repository in the case of an undi sturbed
repository. This analysis generated a full range of radionuclide
concentrations in the ground water. DOE found that only nine of
the three hundred estinmates were not negligibly small (that is,
less than 10*® curies/liter?). Starting with the concentrations
in the interbeds, DOE conducted bounding cal cul ati ons on
i ndi vi dual dose, both fromthe ingestion of drinking water and
fromall exposure pathways conbi ned. These cal cul ati ons adopt ed
assunptions that resulted in upper-bound estimates of dose that
are nmuch greater than what any individual mght reasonably be
expected to receive. DOE perforned this bounding cal culation in
lieu of providing descriptive statistics for the estimtes such
as mean, nedi an and standard devi ation, as stated in EPA's
“Conpl i ance Application Guidance for the WPP” (“CAG). The
criteria and the CAG al |l ow the use of a bounding cal cul ati on as
long as the sinplified nodel is nore conservative than nore
detail ed and nore conpl ex nodes. (CAG p.68)

EPA reviewed the CCA and found that DOE perforned a ful

range of the necessary cal cul ations to denonstrate conpliance

24 The Agency agrees with DOE that concentrations of |ess
than 108 curies per liter are negligibly small. Such small
concentrations found in the analysis could be due to
cal cul ational error rather than true indicators of radioactive
contam nati on of USDWs.
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with 8191. 15 and Subpart C of 40 CFR Part 191. EPA i ndependently
estimated and tabul ated the all-pathway and USDW doses in a dose
verification analysis. EPA s results generally agreed with those
of the DOE anal ysis, although EPA found DOE s cal cul ations to be
conservative. EPA calculated descriptive statistics such as the
mean and the 95 percent confidence interval for doses and
concentrations to provide added assurance of the adequacy of
DOE' s net hodol ogy. Because the CCA presents specific estimates
for each of the non-zero sinulations or the upper bound estimte
for those sinulations and presents the full ranges of
radi onucl i de concentrations and radi ati on doses, EPA proposes to
find that DCE has denonstrated conpliance with 8194.55(e).
6. Conpliance with radiation dose and radi onuclide concentration
limts

Section 194.55(f) requires the CCA to docunent that there is
at least a 95 percent |evel of statistical confidence that the
mean and the nedi an of the range of estimated radi ati on doses and
the range of estimated radi onuclide concentrations neet the
requi renents of 8191.15 and Subpart C of 40 CFR Part 191. This
requi renent i s anal ogous to 8194. 34(f), which requires at |east a
95 percent |evel of statistical confidence that the nean of the

popul ati on of CCDFs neets the contai nnent requirenments of
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8191.13. In order to neet this requirement, it is necessary to
calculate the |l ower and upper limts of the range, the nean, and
t he medi an of the estimted doses and of the radionuclide
concentrations.

The I'imt for individual doses in 8191.15 is an annual
commtted effective dose, fromall pathways, of 15 nreniyear.
The Iimts for doses and radi onuclide concentrations in USDW
under Subpart C of 40 CFR Part 191 are a total radioactivity
concentration for radium226 and radi um 228 in any USDW of 5
pi cocuries per liter of water (pG/L); a gross al pha particle
radi oactivity (including radium 226 but excluding radon and
uranium in any USDWof 15 pG/L; and an annual dose equival ent
to the total body or any internal organ frombeta particle and
photon radi oactivity in any USDWof 4 nrem year. DCE cal cul ated
a maxi nrum annual commtted effective dose equival ent from
exposure through all pathways of 0.93 nremyear. The CCA
reported that the nmaxi mum estimated radi um concentration in
ground water is 2.0 pG /L. The CCA contained the 300 esti mated
concentrations for the five radionuclides ?*Am 2°Pu, #%pu, U
and 2°Th, and only nine of these were not negligibly small. The
CCA reported the maxi mum gross al pha particle concentration as

7.81 pG /L from?*Am 2*°Pu, ***Pu, 2°°Th and all isotopes of Ra.
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DOE used its boundi ng cal cul ation for dose due to al

radi onuclides fromdrinking USDW to show that the annual dose
equi valent to the whole body frombeta particle and photon

radi oactivity would be no nore than 0.47 nrem year. Suppl enental
anal yses conducted by DOE al so showed that the maxi num beta
particle and photon dose equivalent to any internal organ was
well below the 4 nrenfyear regulatory |imt; bone surface was
identified as the critical organ for that cal culation. The

maxi mum esti mate concentrati on or dose for each of these is |ess
than the standard. Because the maxi num val ue for each of these
val ues was | ess than the applicable standard, and because the
boundi ng anal ysi s accounted for sources of uncertainty, DOE
concl uded that the nean, nedian and 95 percent confidence
interval values also net the standards of 8191. 15 and Subpart C
of 40 CFR Part 191.

EPA conm ssi oned an i ndependent analysis to verify DOE s dose
cal culations. 1|In general, EPA s anal ysis cal cul ated val ues
simlar to those calculated by DOE. EPA also cal cul ated the
mean, nedi an and 95 percent confidence intervals of
concentrations and doses. EPA s analysis confirnmed that the nean
and nmedi an values are in conpliance with the requirenents of

8191. 15 and Subpart C of Part 191.
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The PAVT conputed thirteen sinulations with non-negligible
concentrations of radionuclides in ground water, conpared wth
nine in the CCA CA Al of these thirteen sinulations conputed
doses of less than 1 nrem year, conpared to the standard of 15
nrenf year for individuals. PAVT calculations also denonstrated
that the doses to internal organs and from beta particle and
photon radiation in ground water were several orders of magnitude
| ess than the standard. Thus, PAVT results indicated that the
mean and nedi an dose val ues and ground-water concentrations wll
meet the requirenents of 8191. 15 and Subpart C of Part 191.

Based on the CCA, supplenentary docunentation provided by
DOE, and the Agency’s independent studies, EPA has determ ned
that there is at |east a 95 percent |evel of statistical
confidence that the nean and the nedi an of the range of esti nated
radi ati on doses and the range of estimted radi onuclide
concentrations neet the requirenents of 8191. 15 and Subpart C of
40 CFR Part 191. Therefore, EPA proposes to find that DOE has
denonstrated conpliance wth 8194.55(f). For further information
on EPA s eval uation of conpliance for 8194.55, see CARD 55.

Xl V. Land Wthdrawal Act Section 4(b)(5)(B) Leases
The 1992 WPP Land Wt hdrawal Act (“LWA") (Public Law 102-

579) withdrew the geographical area containing the WPP facility
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fromall fornms of entry, appropriation, and di sposal under public
land laws. The LWA transferred jurisdiction of the land to the
Secretary of Energy explicitly for the use of constructing,
operating, and conducting other authorized activities related to
the WPP. Further, the LWA established responsibilities for DOE
to manage the | and withdrawal area and required submttal of a
managenent plan for that purpose. Under DOE s managenent pl an,
all surface or subsurface mning or oil or gas production is
prohibited at all tinmes on | ands on or under the wthdrawal area.
(LWA, section 4(b)(5) (A)) However, the LWA exenpted, fromthe
prohi bition on oil and gas production, two | eases already in

exi stence. Section 4(b)(5)(B) states that the existing rights
under the two oil and gas | eases (Nos. NVNM 02953 and 02953C)
(hereafter, “the section 4(b)(5)(B) |eases”) shall not be
affected unless the Adm nistrator determ nes, after consultation
with DOE and the Departnent of Interior, that the acquisition of
such | eases by DOE is required to conply with EPA s final

di sposal regulations at 40 CFR Part 191, Subparts B and C

Bef ore DOE can enpl ace waste in the WPP, DOE nust either acquire
the | eases or the EPA nust determ ne that such acquisition is not
requi red. (LWA, section 7(b)(2))

In 1977, DCE purchased the |leases in the | and w thdrawal
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area between the surface and 6,000 feet (1829 neters) below the
surface. Since DOE owns all land rights down to 6,000 feet, no
drilling is permtted fromthe surface of the LWA | eases. Any
drilling that takes place on the LWA section 4(b)(5)(B) |eases
must therefore be slant drilling that is initiated from outside
the land withdrawal area. GO and gas resources in the southwest
area of the site, where the section 4(b)(5)(B) |eases are
| ocated, are expected to occur bel ow 6000 feet down to
approxi mately 16, 000 feet.

The EPA's determ nation of whether the section 4(b)(5)(B)
| eases nust be acquired by DOE depends on an eval uation of
drilling activities very simlar to that conducted by DOE for
performance assessnent (“PA’) related to the contai nnment
requi renents at 40 CFR 191.13. In fact, 8194.32(c) of the WPP
Conpliance Criteria requires DOE to analyze the effects of any
activities that occur in the vicinity of the disposal system
prior to or soon after disposal, including the “devel opment of
any existing |leases.” Therefore, in its examnation of the
effects of the section 4(b)(5)(B) |eases, EPA relied on the
closely rel ated PA anal yses conducted by DCE for the purpose of
conpliance with 8194. 32(c).

For an oil or gas well, the potential life cycle may consi st
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of: drilling; resource recovery (production); fluid injection
for enhanced secondary production (either by waterfl ooding
techni ques or injection to maintain oil reservoir pressure);
reinjection of waste fluids for disposal; and abandonnent. |In
the PA for the conpliance certification application (“CCA"), DOE
conducted several analyses to identify the potential effects of
these activities on the disposal system wth the exception of
production, which is exenpted from consideration by regul ati on
(8194.33(d)). EPA exanined each of DOE's analyses inits
evaluation for the section 4(b)(5)(B) |eases.

In its analyses for the PA DCE concluded that the drilling
of a deep well would adversely affect the disposal systemonly if
the borehole intersected a waste panel in the underground portion
of the WPP. Drilling is of concern if the borehole penetrates
the waste, and forces it to the surface, or allows a pathway for
| ong-termtransport of radionuclides. EPA agrees that the
effects of drilling a borehole -- and simlarly, the effects of
resource recovery (oil or gas production) -- would be highly
| ocalized, for several reasons. Current oil and gas production
drilling in the area near the WPP site includes well casing
procedures and borehol e pluggi ng practices that would mtigate

the potential inpact of future drilling activities. Wlls
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drilled in the Del aware Basin (which enconpasses the entire | and
W t hdrawal area) include at |east two sets of steel casing |ining
the borehol e (deeper wells use three sets of steel casing).

Al so, production and injection wells contain an additional set of
tubing used to produce the oil or gas, or toinject fluid into
the well. Present day practice would require nultiple failures
in these steel casings and tubings to cause any flow fromthe
oi | - or gas-producing zone towards the di sposal system

Bor ehol e pl uggi ng practices near the WPP site al so enpl oy
multiple levels of protection that mtigate the potential inpact
of oil and gas operations in the imedi ate area. The State of
New Mexi co regul ates borehol e pluggi ng practices with a robust
series of requirenents that control the flow of fluid in the
subsurface (New Mexico G| Conservation Division, Oder RI11-P).
The use of these neasures reduce the chance of any fluid fl ow
toward or into the repository using current nethods and
t echnol ogy.

Fluid injection for brine disposal, waterflood, or pressure
mai nt enance could affect the disposal systemif the injected
brine were to reach the waste area by way of mgration through
Sal ado anhydrites (calciumsul fate rock) (markerbeds 138 or 139).

DCE anal yzed this scenario in two different nodeling studies
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(Docket A-93-02, ItemlIl-G 1, Reference #611, and Itemll-1-36)
as well as in a study that identified well construction and
operating practices in the vicinity of WPP. The results of the
nmodel i ng studi es showed that little or no brine would be expected
to reach the WPP waste area through the anhydrite interbeds.
The anount of brine that is nodeled to reach the repository in
the initial study (Docket A-93-02, Itemll-G1, Reference #611)
is wthin the anount that is already accounted for in PA and
does not cause the WPP to violate the di sposal regul ations.

An exam nation of current practice for fluid injection
techni ques confirns that the effects of fluid injection can al so
be expected to be highly localized. Al injection operations in
the vicinity of the WPP site are controlled by the underground
injection control requirenents of the EPA. (40 CFR Parts 144 and
146) The requirenents limt the flowrates of injection fluids
and the maxi num pressures that can be used in all injection
wells. In addition, the injection well operator is required to
eval uate the area of influence of any injection well before
i njection operations can be approved, and the State of New Mexico
monitors the performance of injection operations periodically by
requiring stringent reporting procedures.

Regar di ng abandonnent, DOE indicated (Appendix SCR 3.3.1.4.2
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of the CCA) that abandoned deep boreholes that do not intersect
wast e panel s have been elimnated fromthe PA cal culations on the
basis of | ow consequence to the performance of the di sposal
system This is because the rate of fluid flow through a
borehol e | ocated nore than a neter away fromthe waste panels is
so small that it would have an insignificant inpact on rel eases.
EPA' s review of DOE s nodeling studies and anal yses of well
construction and operating practices found that the
paraneterization (e.g., injection rate and vol unes) and nodel
representation (e.g., incorporation of stratigraphy) used in
DOE' s nodeling are consistent with those characteristics
identified i ndependently by EPA for the region in the southwest
part of the land withdrawal area (the |location of the section
4(b) (5)(B) | eases). (Docket A-93-02, ItemllIl-B-27) DCE s
analysis of drilling for the PA indicated that deep wells drilled
into the controlled area, but away fromthe waste di sposal roons
and panels, will not adversely affect the disposal systems
capability to contain radionuclides. A slant-drilled borehole
fromoutside the land withdrawal area, into the section
4(b) (5)(B) | ease area, at |east 6000 feet below the surface,
woul d be at | east 2400 neters (8000 feet) away fromthe WPP

di sposal roons, and woul d thus have an insignificant effect on
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rel eases fromthe disposal system (and in turn, on conpliance
with the disposal regulations). Based on EPA s findings that DCE
adequat el y nodel ed human intrusion scenarios in PA, and on the
addi tional anal yses descri bed above, EPA concludes that potenti al
activities at the section 4(b)(5)(B) | eases do not cause the WPP
to violate the disposal regulations. Therefore, EPA determ nes
that it is not necessary for the Secretary of Energy to acquire
the Federal O and Gas Leases No. NVNM 02953 and No. NVNM
02953C.

XV. Adm ni strative Requirenents

A. Executive Order 12866

Under Executive Order 12866, (58 FR 51, 735; QOctober 4, 1993),
t he Agency nust determ ne whether the regulatory action is
“significant” and therefore subject to OVB review and the
requi renents of the Executive Order. The Order defines
“significant regulatory action” as one that is likely to result
in a rule that may:

1) have an annual effect on the econony of $100 million or
nore or adversely affect in a nmaterial way the econony, a sector
of the econony, productivity, conpetition, jobs, the environnent,
public health or safety, or State, local, or tribal governnments

or conmmunities;
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(2) create a serious inconsistency or otherwise interfere
with an action taken or planned by anot her agency;

(3) materially alter the budgetary inpact of entitlenents,
grants, user fees, or |oan progranms or the rights and obligations
of recipients thereof; or

(4) raise novel legal or policy issues arising out of |egal
mandates, the President’s priorities, or the principles set forth
in the Executive O der

Pursuant to the terns of Executive Order 12866, it has been
determned that this rule is a “significant regulatory action”
because it raises novel policy issues which arise from | egal
mandates. As such, this action was submtted to OVMB for review
Changes made in response to OVB suggestions or recommendati ons
w Il be docunented in the public record.

B. Regulatory Flexibility

The Regul atory Flexibility Act (RFA) generally requires an
agency to conduct a regulatory flexibility analysis of any rule
subj ect to notice and comment rul emaki ng requirenments unl ess the
agency certifies that the rule will not have a significant
econom ¢ i npact on a substantial nunber of small entities. Snall
entities include small businesses, small not-for-profit

enterprises, and small governnmental jurisdictions. This proposed
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rule woul d not have a significant inpact on a substantial nunber
of small entities because it sets forth requirenents which apply
only to Federal agencies. Therefore, | certify that this action
wi Il not have a significant econom c inpact on a substanti al
nunber of small entities.
C. Paperwork Reduction Act

The EPA has determ ned that this proposed rule contains no
information collection requirenents as defined by the Paperwork
Reduction Act (44 U S . C. 3501 et seq).
D. Unfunded Mandates Reform Act

Title I'l of the Unfunded Mandates Reform Act of 1995 ( UVRA),
Pub. L. 104-4, establishes requirenments for Federal agencies to
assess the effects of their regulatory actions on State, |ocal
and tribal governnents and the private sector. Pursuant to Title
Il of the Unfunded Mandates Reform Act of 1995 (UMRA) (Pub. L.
104-4), EPA has determned that this regulatory action is not
subject to the requirenents of sections 202 and 205, because this
action does not contain any “federal nandates” for State, |ocal,
or tribal governnents or for the private sector. The rule
i npl ements requirenents specifically set forth by the Congress in
the Waste Isolation Pilot Plant Land Wthdrawal Act (Pub. L. 102-

579) .
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E. Executive Order 12898
Pursuant to Executive Order 12898 (59 FR 7629, February 16,
1994), entitled “Federal Actions to Address Environnental Justice

in Mnority Popul ati ons and Low | ncone Popul ations,” the Agency
has consi dered environnental justice related issues with regard
to the potential inpacts of this action on the environnental and
health conditions in [owinconme and mnority conmmunities. EPA
has conplied with this mandate. EPA involved mnority and | ow
i ncone popul ations early in the rul enmaki ng process. |In 1993 EPA
representatives net with New Mexico residents and gover nnent
officials to identify the key issues that concern them the types
of information they wanted from EPA, and the best ways to
communi cate with different sectors of the New Mexico public. The
f eedback provided by this group of citizens forned the basis for
EPA"s W PP comruni cati ons and consul tation plan

To assist citizens, including a significant Hi spanic
popul ation in Carl sbad and the nearby Mescal ero I ndi an
Reservation, stay abreast of EPA's WPP-rel ated activities, the
Agency devel oped many informational products and services. EPA
transl ated i nto Spani sh many docunents regardi ng WPP including
educational materials and fact sheets describing EPA's WPP

oversight role and the radi oactive waste disposal standards. EPA
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al so established a toll-free WPP Information Line, recorded in
both English and Spanish, providing the |latest information on
upcom ng public neetings, publications, and other WPP-rel at ed
activities. EPA also developed a vast nmailing list, which

i ncl udes many | owincone and mnority groups, to systematically
provide interested parties with copies of EPA's public

i nformati on docunents and other materials. EPA will continue its
efforts toward open conmuni cati on and outreach during the

devel opnent of the final rule.

Li st of Subjects in 40 CFR Part 194

Envi ronmental protection, Adm nistrative practice and procedure,
Nucl ear materials, Radionuclides, Plutonium Radiation

protection, Uranium Transuranics, WAaste treatnent and di sposal.
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Proposed Rule: Criteria for the Certification and Re-
Certification of the Waste Isolation Pilot Plant’s Conpliance
wth the 40 CFR Part 191 Disposal Regul ations: Certification

Deci si on [ page 253 of 261]
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Dat ed:

Carol M Br owner

Adm ni strator.

For the reasons set out in the preanble, 40 CFR Part 194 is
proposed to be anended as foll ows.
Part 194-- Criteria for the Certification and Re-Certification of
the Waste Isolation Pilot Plant’s Conpliance with the 40 CFR Part

191 Disposal Regul ations

1. The authority citation for part 194 is revised to read as

foll ows:
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Aut hority: The Waste Isolation Pilot Plant Land Wt hdrawal
Act of 1992, Pub. L. 102-579, 106 Stat. 4777, as anended by the
1996 LWA Anendnents, Pub. L. 104-201; Reorgani zation Plan No. 3
of 1970, 5 U. S.C. app. 1; Atom c Energy Act of 1954, as anended,
and Nucl ear Waste Policy Act of 1982, as anended, 42 U S.C. 2011-

2296 and 10101-10270.

2. In § 194.22, a definition is added as foll ows:

Admi nistrator’s authorized representative neans the director

in charge of radiation prograns at the Agency.

3. Appendix Ato Part 194 is added to read as foll ows:
APPENDI X A to Part 194 -- Certification of the Waste |sol ation
Pilot Plant’s Conpliance with the 40 CFR Part 191 Di sposal

Regul ati ons and the 40 CFR Part 194 Conpliance Criteria

I n accordance with the provisions of the WPP Conpliance
Criteria of this part, the Agency finds that the Waste |sol ation
Pilot Plant (“WPP") will conply with the radi oactive waste
di sposal regulations at part 191, subparts B and C, of this
chapter. Therefore, pursuant to Section 8(d)(2) of the WPP Land

Wt hdrawal Act (“WPP LWA"), as anended, the Adm nistrator
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certifies that the WPP facility will conply with the di sposa
regul ations. |n accordance with the Agency’ s authority under
8194.4(a), the certification of conpliance is subject to the

foll ow ng conditions:

Condition 1: 8194. 14(b), Di sposal system design, panel seal
system The Departnent shall inplenent the panel seal design
designated as Option D in Docket A-93-02, Itemll-G1 (Cctober
29, 1996, Conpliance Certification Application submtted to the
Agency). The Option D design shall be inplenented as descri bed
i n Appendi x PCS of Docket Itemll-G 1, with the exception that
the Departnent shall use Sal ado nass concrete (consistent with
t hat proposed for the shaft seal system and as described in
Appendi x SEAL of Docket ItemlIl-G 1) instead of fresh water
concrete.

Condition 2: 8194.22, Quality Assurance.

(a) The Secretary shall not allow any waste generator site
other than the Los Al anbs National Laboratory to ship waste for
di sposal at the WPP until the Agency determnes that the site
has established and executed a quality assurance program in
accordance with 88194.22(a)(2)(i), 194.24(c)(3) and 194. 24(c)(5)
for waste characterization activities and assunpti ons.

(b) Upon subm ssion by DOE of site-specific quality assurance
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program pl ans, EPA will evaluate the relevant quality assurance
program at the rel evant waste generator site by conducting a
gqual ity assurance audit or an inspection of a DOE quality
assurance audit. EPA will publish a notice in the Federal

Reqgi ster announcing its intent to evaluate the relevant quality
assurance program and soliciting public coment on the quality
assurance program plans and appropriate audit docunentation. A
public comment period of at |east 30 days will be all owed.

(c) EPA's witten approval that the requisite quality
assurance requirenments have been net at a waste generator site
will be conveyed in a letter fromthe Adm nistrator’s authorized
representative to the Departnment. No such approval shall be
granted until after the end of the public comrent period
described in paragraph (b) of this condition. A copy of EPA s
approval letter will be placed in the public dockets in
accordance with 8194.67. The results of any audits or
i nspections conducted by the Agency to evaluate the quality
assurance prograns described in paragraph (a) of this condition
will also be placed in the dockets described in 8194.67.

(d) EPA will conduct inspections, in accordance with 88194, 21
and 194.22(e), to confirmthe continued conpliance of the

prograns approved under paragraphs (2)(b) and (c) of this
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condition. The results of such inspections will be nade
avail able to the public through the Agency’s public dockets, as
descri bed in 8194. 67.

Condition 3: 8194.24, Waste characterization.

(a) The Secretary nmay all ow shi pnment for disposal at the WPP
of retrievably stored (legacy) debris waste streans, at the Los
Al anbs National Laboratory (“LANL”), that can be characterized
usi ng the systens and processes docunented in Docket A-93-02,
Iteml11-1-70. The Secretary shall not allow shipnent of any
waste fromany other LANL waste streans or from any ot her waste
generator site for disposal at the WPP until the Agency
determnes that the site has:

(1) provided informati on on how process know edge wi |l be
used for waste characterization of the waste strean(s) proposed
for disposal at the WPP

(2) inplenented a system of controls at the site, in
accordance with 8194.24(c)(4), to confirmthat the total anount
of each waste conponent that will be enplaced in the disposa
systemw Il not exceed the upper Iimting value or fall below the
lower limting value described in the introductory text of
paragraph (c) of 8194.24. The inplenentation of such a system of

controls shall include a denpnstration that the site has
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procedures in place for adding data to the WPP Waste | nformation
System (“WN S"), and that such information can be transmtted
fromthat site to the WNS dat abase; and a denonstration that
measur enent techni ques and control nethods can be inplenented in
accordance wth 8194.24(c)(4) for the waste strean(s) proposed
for disposal at the WPP

(b) The Agency will conduct an audit or an inspection of a
DOE audit for the purpose of evaluating the use of process
know edge and the inplenentation of a systemof controls for each
waste streamor group of waste streans at a waste generator site.
The Agency wi Il announce a schedul ed audit or inspection in the

Federal Register. |In that notice, the Agency will also solicit

public comment on all appropriate audit docunentation, which wll
be placed in the dockets described in 8194.67. A public conment
period of at |east 30 days will be all owed.

(c) EPA's witten approval of the waste characterization
prograns described in paragraph (a) of this condition for one or
nore waste streans froma waste generator site wll be conveyed
inaletter fromthe Adm nistrator’s authorized representative to
the Departnment. No such approval shall be granted until after
the end of the public comrent period described in paragraph (b)

of this condition. A copy of EPA's approval letter wll be
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pl aced in the public dockets in accordance with 8194.67. The
results of any inspections or audits conducted by the Agency to
eval uate the plans described in paragraph (a)(1) and (2) of this
condition will also be placed in the dockets described in

8194. 67.

(d) The Adm nistrator’s authorized representative(s) wll
conduct inspections, in accordance with 88194.21 and 194. 24(h),
to confirmthe continued conpliance of the plans approved under
paragraphs (b) and (c) of this condition. The results of such
i nspections wll be nmade available to the public through the
Agency’s public dockets, as described in §194. 67.

Condition 4: 8194.43, Passive institutional controls.

(a) Not later than the final re-certification application
submtted prior to closure of the disposal system the Departnent
shal| provide, to the Adm nistrator or the Adm nistrator’s
aut hori zed representati ve:

(1) a schedule for inplenenting passive institutional
control s that has been revised to show that markers wll be
fabricated and enpl aced, and other neasures w il be inplenented,
as soon as possible followng closure of the WPP. Such as
schedul e shoul d descri be how testing of any aspect of the

conceptual design will be conpleted prior to or soon after
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cl osure, and what changes to the design of passive institutional
controls may be expected to result from such testing.

(2) docunentation showi ng that the granite pieces for the
proposed nonunents and i nformation roons described in Docket A-
93-02, Itemll-G1, and supplenentary information may be:
quarried (cut and renoved fromthe ground) w thout cracking due
to tensile stresses fromhandling or isostatic rebound; engraved
on the scale required by the design; transported to the site,
gi ven the wei ght and di nensions of the granite pieces and the
capacity of existing rail cars and rail |ines; |oaded, unl oaded,
and erected w thout cracking based on the capacity of avail abl e
equi pnent; and successfully joi ned.

(3) docunentation show ng that archives and record centers
w Il accept the docunents identified and will maintain themin
the manner identified in Docket A-93-02, Itemll-G 1.

(4) docunentation show ng that proposed recipients of WPP
informati on other than archives and record centers will accept
the informati on and make use of it in the manner indicated by DOE
in Docket A-93-02, Itemll-G 1 and suppl enentary information

(b) Upon receipt of the information required under paragraph
(a) of this condition, EPA will place such docunentation in the

public dockets identified in 8194.67. The Agency wil| determ ne
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if anodification to the conpliance certification in effect is
necessary. Any such nodification will be conducted in accordance

with the requirenents at 88194. 65 and 194. 66.
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